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(54) SEMICONDUCTOR DEVICE, MANUFACTURING METHOD, AND RESISTOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress leakage 
current at a p-n junction. 

SOLUTION: An N- type semiconductor layer 10 that a 
partial isolation body 41 is formed on its surface and a P- 
type semiconductor layer 20 that a partial isolation body 
42 is formed on its surface are formed on an insulator 9. 
The semiconductor layer 10 is provided with a 
source/drain 11,12 that are the P+ type semiconductor 
layer, and thus a PMOS transistor 1 is formed. The 
semiconductor layer 20 is provided with a source/drain 
21, 22 that is the N+ type semiconductor layer, and thus 
a NMOS transistor 2 is formed. In a CMOS transistor 
100 consisting of transistors 1 , 2, there is the p-n 
junction J5 which is formed with the semiconductor 

layers 10, 20. Because the p-n junction J5 exists in the position that is apart from isolation 
bodies 41, 42 and thus has very little crystal defects, the leakage current at this position is 



1 11 / V> I v 5 
41 1$ 10V ?OI- 



J- -02 



CO 



pa 



77 ?n r\ 



http://wwwl9.ipdl.inpit.go jp/PAl/result/detail/main/wAAA7vaWvPDA4140761 llPl.htm 12/4/2007 



Searching PAJ 



Page 2 of 2 



very small. 



LEGAL STATUS 

[Date of request for examination] 18.10.2007 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



http://wwl9.ipdl.inpit.gojp/PAl/result/detail/main/wAAA7vaW 1 1P1 .htm 12/4/2007 



JP,2002-0761 1 1,A [CLAIMS] 



Page 1 of 3 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A front face is prepared on said front face of an insulating substrate and said substrate at least. 
With the 1st semi-conductor layer of the 1st conductivity type, and said 1st conductivity type, the 2nd 
semi-conductor layer with high impurity concentration lower than said 1st semi-conductor layer, The 
3rd semi-conductor layer of the 2nd conductivity type opposite to said 1st conductivity type, and the 
semi-conductor film which has the 4th semi-conductor layer with high impurity concentration lower 
than said 3rd semi-conductor layer with said 2nd conductivity type, It has the insulating segregant 
isolated and formed from said front face of said substrate in the front face of said semi-conductor film of 
a side far from said substrate. Said 2nd semi-conductor layer and said 4th semi-conductor layer form pn 
junction covering the thickness direction of said semi-conductor film. The semiconductor device whose 
maximum of the location of said pn junction [ make forward the direction which goes to said segregant 
from the boundary of said segregant and said semi-conductor film along said front face of said substrate, 
and ] on the basis of said boundary is 2 micrometers or less. 

[Claim 2] Said pn junction is a semiconductor device according to claim 1 which has the part which 
separates from said segregant and is located. 

[Claim 3] The semiconductor device according to claim 2 with which said pn junction of the part which 
separates from said segregant and is located forms a semiconductor device. 

[Claim 4] It is the semiconductor device according to claim 3 which functions as contact to as opposed 
to [ said 1st semi-conductor layer, said 2nd semi-conductor layer, said 4th semi-conductor layer, and 
said 3rd semi-conductor layer adjoin this order, and ] said pn junction in said 1st semi-conductor layer 
and said 3rd semi-conductor layer. 

[Claim 5] It is the semiconductor device according to claim 2 on which said 1st semi-conductor layer 

and said 2nd semi-conductor layer function as the source / drain layers of the MOS transistor of a 

conductivity type different, respectively by said 1st semi-conductor layer, said 4th semi-conductor layer, 

said 2nd semi-conductor layer, and said 3rd semi-conductor layer adjoining this order. 

[Claim 6] The semiconductor device according to claim 2 or 5 further equipped with covering whose 

field which touches said pn junction of the part which separates from said segregant and is located is 

insulation. 

[Claim 7] Said 2nd semi-conductor layer is a semiconductor device according to claim 2 on which it is 
prepared into said 4th semi-conductor layer, said 1 st semi-conductor layer of a pair is prepared into said 
2nd semi-conductor layer, and said 1st semi-conductor layer of said pair functions as contact to said 2nd 
semi-conductor layer. 

[Claim 8] The 1st semi-conductor layer of the 1st conductivity type with which the front face was 
prepared on said front face of an insulating substrate and said substrate at least, The insulating segregant 
isolated and formed from said front face of said substrate in the front face of said 1st semi-conductor 
layer of a side far from said substrate, The resistor equipped with the 2nd semi-conductor layer of the 
2nd conductivity type opposite to said 1st conductivity type which forms the pn junction isolated with 
said segregant with said 1st semi-conductor layer, and is formed into said 1st semi-conductor layer, 
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extending very much on the front face of said substrate from said front face of said 1st semi-conductor 
layer. 

[Claim 9] The resistor according to claim 8 which is formed into said 2nd semi-conductor layer, and is 
further equipped with the 3rd semi-conductor layer of a pair with high impurity concentration higher 
than said 2nd semi-conductor layer with said 2nd conductivity type. 

[Claim 10] The resistor according to claim 9 further equipped with a wrap gate electrode for said pn 
junction. 

[Claim 11] The resistor according to claim 9 further equipped with covering whose field which touches 
said pn junction of the part which separates from said segregant and is located is insulation. 
[Claim 12] (a) It is formed on an insulator of the 1st semi-conductor layer of the 1st conductivity type, 
and the 2nd semi-conductor layer of the 2nd conductivity type opposite to said 1st conductivity type. 
Establish the pn junction installed very much by said insulator from the front face of said 1st semi- 
conductor layer and said 2nd semi-conductor layer, and an insulating segregant is set on said front face 
of said 1st semi-conductor layer of a side far from said insulator, and said 2nd semi-conductor layer. The 
process isolated and established from said pn junction and said insulator, and the process which carries 
out pair formation of the 3rd semi-conductor layer of the 2nd conductivity type with high impurity 
concentration higher than said 2nd semi-conductor layer as the 1st source / drain layer into the 1st semi- 
conductor layer of (b) above, (c) The process which carries out pair formation of the 4th semi-conductor 
layer of the 1st conductivity type with high impurity concentration higher than said 1st semi-conductor 
layer as the 2nd source / drain layer into said 2nd semi-conductor layer, (d) The manufacture approach 
of a semiconductor device which equips said pn junction list with the process which forms an insulator 
layer on said the 1st source / drain layer of a pair, and said the 2nd source / drain layer. 
[Claim 13] The manufacture approach of a semiconductor device according to claim 12 that said 
insulator layer is formed in the process which forms the gate dielectric film of the MOS transistor of a 
different conductivity type which has said the 1st source / drain, and said the 2nd source/drain, 
respectively. 

[Claim 14] The manufacture approach of a semiconductor device according to claim 12 that said 
insulator layer is formed in the process which forms the sidewall of the gate electrode of the MOS 
transistor of a different conductivity type which has said the 1st source / drain, and said the 2nd 
source/drain, respectively. 

[Claim 15] The semi-conductor film with which a front face is prepared on said front face of an 
insulating substrate and said substrate at least, and at least one pn junction is formed covering the 
thickness direction, It is alternatively formed on said semi-conductor film, and has the metallic- 
compounds layer which is the compound of said semi-conductor film and metal. The semiconductor 
device whose maximum of all the locations of said pn junction arranged so that the direction which 
faces to said semi-conductor film from the boundary of said compound layer and said semi-conductor 
film may be made forward along said front face of said substrate and an electrical potential difference 
may be impressed at least on the basis of said boundary is 2 micrometers or less. 
[Claim 16] The semiconductor device according to claim 15 which is formed on said pn junction and is 
further equipped with the mask which obstructs combination with the metal of said semi-conductor film. 

[Claim 17] Said mask is a semiconductor device according to claim 16 which has the same configuration 
in the gate and the thickness direction of the MOS transistor formed in said semi-conductor film. 
[Claim 18] (a) It is formed on an insulator of the 1st semi-conductor layer and the 2nd semi-conductor 
layer from which a conductivity type differs mutually. The pn junction installed very much by said 
insulator from the front face of said 1st semi-conductor layer and said 2nd semi-conductor layer is 
established. The process which isolates and prepares the insulating segregant which has opening which 
carries out opening of said pn junction from said insulator in the front face of said 1 semi-conductor 
layer of a side far from said insulator, and said 2nd semi-conductor layer, (b) The process which forms 
in said 1st semi-conductor layer the semiconductor device which has the gate, (c) The process which 
covers said pn junction in said opening, and forms the mask of said 1st semi-conductor layer and the 2nd 
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semi-conductor layer on which either is exposed in said opening at least, (d) The manufacture approach 
of a semiconductor device equipped with the process which combines said front face of said exposed 1 st 
semi-conductor layer and said 2nd semi-conductor layer with a metal 

[Claim 19] Said process (b) and (c) are the manufacture approach of a semiconductor device according 
to claim 18 performed in the same process. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] A substrate is related with the semiconductor device and resistor which present 
the configuration with which the insulating segregant was prepared to the semi-conductor film in the 
opposite side, without this invention contacting a substrate about the semiconductor device which has pn 
junction at the semi-conductor film especially prepared on the insulating substrate. 
[0002] 

[Description of the Prior Art] From the former, the so-called SOI (Semiconductor On Insulator) 
structure is proposed. Drawing 62 is a sectional view which illustrates the configuration of the CMOS 
(Complementary Metal Oxide Semiconductor) transistor 200 which presents SOI structure. The semi- 
conductor layer 20 of P-mold is formed on the insulator 9, and the insulator 9 and the isolated insulating 
segregant 40 are formed in the front face of a side far from the insulator 9. Thus, being isolated with an 
insulator, it is prepared in the front face of the semi-conductor film prepared on the insulator, and the 
segregant which separates the front face of a semi-conductor layer is made to call a "fractional 
separation object" tentatively. 

[0003] Into the semi-conductor layer 20, the source / drain layers 21 and 22 of N+ mold are formed, and 
these constitute the NMOS transistor 2 with the gate electrode 23 prepared through gate dielectric film 
on the semi-conductor layer 20. Thus, the NMOS transistor which presents SOI structure with a 
fractional separation object is indicated by "Bulk-Layout-Compatible 0.18 mum SOI-CMOS 
Technology Using Body-Fixed Partial Trench Isolation (PTI)" (Y. Hirano et al., 1999 IEEE 
International SOI Conference, Oct. 1 999, pp 1 3 1 - 1 32). 

[0004] On the insulator 9, the semi-conductor layer 10 of N-mold is formed further. And the gate 
electrode 13 prepared through gate dielectric film on the source / drain layers 1 1 and 12 of P+ mold 
formed into the semi-conductor layer 10, and the semi-conductor layer 10 constitutes the PMOS 
transistor 1 . 

[0005] The source / drain layer 12 penetrates the semi-conductor layer 10 for the semi-conductor layer 
20 in the thickness direction, respectively, and the source / drain layer 22 divides each semi-conductor 
layers 10 and 20 on cross sectional view. Between the source / drain layers 12 and 22, lOt of semi- 
conductor layers which are a part of 20t of semi-conductor layers which are a part of semi-conductor 
layer 20, and semi-conductor layer 10 exists. Between the lower part 40 of the fractional separation 
object 40, i.e., a fractional separation object, and an insulator 9, 20t of semi-conductor layers and lOt of 
semi-conductor layers adjoin mutually, and they form pn junction Jl. For example, if pn junction Jl is 
formed in the phase which forms the semi-conductor layers 10 and 20 before formation of the fractional 
separation object 40 and the fractional separation object 40 is formed after that on the boundary of the 
semi-conductor layers 10 and 20, pn junction Jl is located in an above-mentioned mode. 
[0006] As mentioned above, by LSI (Large Scale Integrated circuit), as semi-conductor film of SOI 
structure, the semi-conductor layer of a different conductivity type, i.e., p mold, and n mold is formed, 
and, generally an MOS transistor and a bipolar transistor are formed using these semi-conductor layers. 
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[0007] 

[Problem(s) to be Solved by the Invention] However, with the structure shown in drawing 62 , it was 
observed that originate in existing under the fractional separation object 40, and unusual leakage current 
occurs in pn junction Jl. Then, this invention controls the location of pn junction and proposes the 
semiconductor device which controls leakage current. 
[0008] 

[Means for Solving the Problem] It is the semiconductor device which starts claim 1 among this 
invention. The substrate of at least insulation [ front face ], It is prepared on said front face of said 
substrate. With the 1st semi-conductor layer of the 1st conductivity type, and said 1st conductivity type 
The 2nd semi-conductor layer with high impurity concentration lower than said 1st semi-conductor 
layer, The 3rd semi-conductor layer of the 2nd conductivity type opposite to said 1st conductivity type, 
and the semi-conductor film which has the 4th semi-conductor layer with high impurity concentration 
lower than said 3rd semi-conductor layer with said 2nd conductivity type, It has the insulating segregant 
isolated and formed from said front face of said substrate in the front face of said semi-conductor film of 
a side far from said substrate. And said 2nd semi-conductor layer and said 4th semi-conductor layer 
form pn junction covering the thickness direction of said semi-conductor film, the direction which goes 
to said segregant from the boundary of said segregant and said semi-conductor film is made forward 
along said front face of said substrate, and the maximum of the location of said pn junction on the basis 
of said boundary is 2 micrometers or less. 

[0009] It is the semiconductor device according to claim 1 which starts claim 2 among this invention, 
and said pn junction has the part which separates from said segregant and is located. 
[0010] It is the semiconductor device according to claim 2 which starts claim 3 among this invention, 
and said pn junction of the part which separates from said segregant and is located forms a 
semiconductor device. 

[001 1] It is the semiconductor device according to claim 3 which starts claim 4 among this invention, 
and said 1st semi-conductor layer, said 2nd semi-conductor layer, said 4th semi-conductor layer, and 
said 3rd semi-conductor layer adjoin this order, and said 1st semi-conductor layer and said 3rd semi- 
conductor layer function as contact to said pn junction. 

[0012] It is the semiconductor device according to claim 2 which starts claim 5 among this invention, 
and said 1st semi-conductor layer, said 4th semi-conductor layer, said 2nd semi-conductor layer, and 
said 3rd semi-conductor layer adjoin this order, and said 1st semi-conductor layer and said 2nd semi- 
conductor layer function as the source / drain layers of the MOS transistor of a conductivity type 
different, respectively. 

[0013] It is the semiconductor device according to claim 2 or 5 which starts claim 6 among this 
invention, and it is further equipped with covering whose field which touches said pn junction of the 
part which separates from said segregant and is located is insulation. 

[0014] It is the semiconductor device according to claim 2 which starts claim 7 among this invention, 
and said 2nd semi-conductor layer is prepared into said 4th semi-conductor layer, said 1st semi- 
conductor layer of a pair is prepared into said 2nd semi-conductor layer, and said 1st semi-conductor 
layer of said pair functions as contact to said 2nd semi-conductor layer. 

[0015] It is the resistor which starts claim 8 among this invention. The substrate of at least insulation 
[ front face ], The insulating segregant isolated and formed from said front face of said substrate in the 
front face of the 1st semi-conductor layer of the 1st conductivity type formed on said front face of said 
substrate, and said 1st semi-conductor layer of a side far from said substrate, It has the 2nd semi- 
conductor layer of the 2nd conductivity type opposite to said 1st conductivity type which forms the pn 
junction isolated with said segregant with said 1st semi-conductor layer, and is formed into said 1st 
semi-conductor layer, extending very much on the front face of said substrate from said front face of 
said 1 st semi-conductor layer. 

[0016] It is the resistor according to claim 8 which starts claim 9 among this invention, and it is formed 
into said 2nd semi-conductor layer, and is further equipped with the 3rd semi-conductor layer of a pair 
with high impurity concentration higher than said 2nd semi-conductor layer with said 2nd conductivity 
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type. 

[0017] It is the resistor according to claim 9 which starts claim 10 among this invention, and it is further 
equipped with a wrap gate electrode for said pn junction. 

[0018] It is the resistor according to claim 9 which starts claim 1 1 among this invention, and it is further 
equipped with covering whose field which touches said pn junction of the part which separates from 
said segregant and is located is insulation. 

[0019] It is the manufacture approach of a semiconductor device which starts claim 12 among this 
invention, (a) It is formed on an insulator of the 1st semi-conductor layer of the 1st conductivity type, 
and the 2nd semi-conductor layer of the 2nd conductivity type opposite to said 1st conductivity type. 
Establish the pn junction installed very much by said insulator from the front face of said 1st semi- 
conductor layer and said 2nd semi-conductor layer, and an insulating segregant is set on said front face 
of said 1st semi-conductor layer of a side far from said insulator, and said 2nd semi-conductor layer. The 
process isolated and established from said pn junction and said insulator, and the process which carries 
out pair formation of the 3rd semi-conductor layer of the 2nd conductivity type with high impurity 
concentration higher than said 2nd semi-conductor layer as the 1st source / drain layer into the 1st semi- 
conductor layer of (b) above, (c) The process which carries out pair formation of the 4th semi-conductor 
layer of the 1st conductivity type with high impurity concentration higher than said 1st semi-conductor 
layer as the 2nd source / drain layer into said 2nd semi-conductor layer, (d) Said pn junction list is 
equipped with the process which forms an insulator layer on said the 1st source / drain layer of a pair, 
and said the 2nd source / drain layer. 

[0020] It is the manufacture approach of a semiconductor device according to claim 12 which starts 
claim 13 among this invention, and said insulator layer is formed in the process which forms the gate 
dielectric film of the MOS transistor of a different conductivity type which has said the 1st source / 
drain, and said the 2nd source/drain, respectively. 

[0021] It is the manufacture approach of a semiconductor device according to claim 12 which starts 
claim 14 among this invention, and said insulator layer is formed in the process which forms the 
sidewall of the gate electrode of the MOS transistor of a different conductivity type which has said the 
1st source / drain, and said the 2nd source/drain, respectively. 

[0022] It is the semiconductor device which starts claim 15 among this invention, and a front face is 
prepared on said front face of an insulating substrate and said substrate at least, and it is alternatively 
formed on the semi-conductor film with which at least one pn junction is formed covering that thickness 
direction, and said semi-conductor film, and is equipped with the metallic-compounds layer which is the 
compound of said semi-conductor film and metal. And the maximum of all the locations of said pn 
junction arranged so that the direction which faces to said semi-conductor film from the boundary of 
said compound layer and said semi-conductor film may be made forward along said front face of said 
substrate and an electrical potential difference may be impressed at least on the basis of said boundary is 
2 micrometers or less. 

[0023] It is the semiconductor device according to claim 15 which starts claim 16 among this invention, 
and it is prepared on said pn junction and is further equipped with the mask which obstructs combination 
with the metal of said semi-conductor film. 

[0024] It is the semiconductor device according to claim 16 which starts claim 17 among this invention, 
and said mask has the same configuration in the gate and the thickness direction of an MOS transistor 
which are formed in said semi-conductor film. 

[0025] It is the manufacture approach of a semiconductor device which starts claim 18 among this 
invention, (a) It is formed on an insulator of the 1st semi-conductor layer and the 2nd semi-conductor 
layer from which a conductivity type differs mutually. The pn junction installed very much by said 
insulator from the front face of said 1st semi-conductor layer and said 2nd semi-conductor layer is 
established. The process which isolates and prepares the insulating segregant which has opening which 
carries out opening of said pn junction from said insulator in the front face of said 1 semi-conductor 
layer of a side far from said insulator, and said 2nd semi-conductor layer, (b) The process which forms 
in said 1st semi-conductor layer the semiconductor device which has the gate, (c) The process which 
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covers said pn junction in said opening, and forms the mask of said 1st semi-conductor layer and the 2nd 
semi-conductor layer on which either is exposed in said opening at least, (d) It has the process which 
combines said front face of said exposed 1st semi-conductor layer and said 2nd semi-conductor layer 
with a metal. 

[0026] It is the manufacture approach of a semiconductor device according to claim 18 which starts 
claim 19 among this invention, and said process (b) and (c) are performed in the same process. 
[0027] 

[Embodiment of the Invention] Before explaining the gestalt of operation of fundamental thought . this 
invention of invention, the fundamental thought of this invention is explained. Of course, this 
fundamental thought also exists under the category of this invention. 

[0028] In this invention, leakage current is controlled by forming pn junction in the low location of 
defect density. The effect of stress is taken into consideration to decrease the defect density of the 
location which should form pn junction in this invention. For example, if a fractional separation object is 
formed in a semi-conductor front face, on the semi-conductor front face in the location distant from the 
fractional separation object concerned, stress will be heightened and defect density will increase. Or 
stress is heightened also in the semi-conductor which the front face combined with the metal, for 
example, the silicide-ized silicon, and fixing of a defect and the gettering of an impurity arise. 
[0029] So, in this invention, the defect density in the pn junction concerned offers a low semiconductor 
device by forming pn junction [ near / which separates from the location which stress produces or stress 
produces further / the location ]. 

[0030] Drawin g 1 is the sectional view showing about 40 fractional separation object structure. N-mold 
semi-conductor layer 10 and P-mold semi-conductor layer 20 form pn junction JlOa, JlOb, JlOc, and 
any one [ JlOd ]. Pn junction J10 a-JlOd has an end on the front face of an insulator 9, and extends 
covering the thickness direction of the semi-conductor film which the semi-conductor layers 10 and 20 
constitute. The insulating fractional separation object 40 is formed in the front face of the semi- 
conductor layer 10 at least at a side far from an insulator 9, and is being isolated in the insulator 9. 
[0031] The location nearest to the semi-conductor layer 20 or the most distant location from the semi- 
conductor layer 10 is defined as an edge of the fractional separation object 40 among the boundaries of 
the semi-conductor film and the fractional separation object 40 which the semi-conductor layers 10 and 
20 constitute. And the direction which faces to the fractional separation object 40 in parallel with the 
front face of an insulator 9 from the edge concerned is made forward, and distance on the basis of the 
edge concerned is set to d. If it says roughly, distance d can also be grasped as a distance from which the 
fractional separation object 40 classifies and is acquired to the semi-conductor layers 10 and 20 and 
which faces to the fractional separation object 40 from the so-called active region. 
[0032] Drawing 2 is a graph which shows the dependency over the location d of the defect density of the 
semi-conductor layers 10 and 20. If a value d exceeds 2 micrometers so that I may be understood from a 
graph, defect density will increase rapidly. By forming the fractional separation object 40, this requires 
stress for the semi-conductor layers 10 and 20, and is considered to be for defect density to increase. 
[0033] In drawin g 1 , delta means 2 micrometers. When the semi-conductor layers 10 and 20 form pn 
junction J 10a whose maximum da of distance d is below delta, leakage current here is very small. 
However, when the semi-conductor layers 10 and 20 form pn junction J 10b to which the maximum db 
of distance d exceeds delta, control of leakage current here cannot be expected. It can be said that there 
is effectiveness of mitigation of leakage current as compared with the case where the semi-conductor 
layers 10 and 20 form pn junction J 10c to which even the minimum value of distance d exceeds delta 
like pn junction J 10c. 

[0034] Pn junction JlOd, the maximum of distance d exists in the location used as negative. This is the 
case where pn junction JlOd does not exist under the fractional separation object 40, but the all exist in 
an active region. Of course also in pn junction JlOd, leakage current is very small. 
[0035] As mentioned above, so that the distance which met in the above-mentioned direction from the 
edge of a fractional separation object may satisfy the conditions that pn junction is located within the 
limits of 2 micrometers or less If it puts in another way, from the boundary of a fractional separation 
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object and the semi-conductor film which two semi-conductor layers of a mutually different 
conductivity type accomplish so that the conditions that the maximum of the location of pn junction 
which looked at the direction which goes to a segregant as forward is 2 micrometers or less may be 
satisfied By designing the physical relationship of two semi-conductor layers and fractional separation 
objects concerned, the leakage current in the pn junction concerned can be made very small. 
[0036] Drawin g 3 is the top view showing the structure in which the fractional separation object 45 
exposes active regions 31a and 31b. The semi-conductor layers 10 and 20 will be located in a space back 
side. The boundary Ml shown with the chain line in drawing shows the location of 2 micrometers from 
active regions 31a and 3 lb. 

[0037] The semi-conductor layers 10 and 20 are in contact with the insulator (equivalent to the insulator 

9 of drawing 1 ) which is not illustrated, and form pn junction J41 or pn junction J42. Since pn junction 
J41 and J42 all exists in the active-region 31a and 31b side rather than a boundary Ml , the leakage 
current of a there can be controlled. Pn junction J41 exposes pn junction J42 in active regions 31a and 

3 lb to being covered with the fractional separation object 45, without exposing in active regions 31a and 
31b. As mentioned above, the pn junction J42 in the part exposed in active regions 31a and 31b 
corresponds, when d will be negative, if it ** and says drawing 1 and drawin g 2 . 
[0038] Drawin g 4 is the top view showing the case of being separated from 2delta= 4 micrometers of 
active-region 31a and 31b. Boundary Mia and M lb are shown in the location of delta= 2 micrometers 
from active regions 31a and 31b, respectively. The semi-conductor layers 10 and 20 form either of the 
pn junction J43 and J44 which all extends very much in an insulator 9 from the fractional separation 
object 45. Since pn junction J43 exists in the active-region 31b side rather than boundary Mlb, leakage 
current here can be controlled. However, since pn junction J44 is located in the distance from active 
regions 31a and 31b rather than boundary Mia and Mlb in a location A when the semi-conductor layers 

10 and 20 form pn junction J44, leakage current cannot be controlled in a location A. Therefore, the pn 
junction over boundary Mia and Mlb is not desirable in this way at the point which controls leakage 
current. 

[0039] Drawing 5 is a top view which illustrates the case where the side which active regions 31a and 
31b have has not countered. Boundary Mia and Mlb show the location of 2 micrometers from active 
regions 31a and 31b, respectively, and both have lapped between two top-most vertices which touch 
recently [ of active regions 31a and 31b ], and form one boundary Ml as a whole. The semi-conductor 
layers 10 and 20 form either of the pn junction J45 and J46 which all extends very much in an insulator 
9 from the fractional separation object 45. Since it exists in the active-region 31a or active-region 31b 
side rather than the boundary Ml even if active regions 31a and 31b are not located in a line in the 
extension direction of pn junction J45, the leakage current in pn junction J45 can be controlled. 
[0040] However, although active regions 31a and 31b are not located in a line in the extension direction 
of pn junction J46 but it has the part near the active-region 31b side rather than boundary Mlb when the 
semi-conductor layers 10 and 20 form pn junction J46, it also has the part far from the active-region 31a 
side rather than boundary Mia. Therefore, the pn junction J45 is more desirable than pn junction J46 at 
the point which controls leakage current. 

[0041] Drawin g 6 is the sectional view showing the structure where the semi-conductor which the front 
face combined with the metal forms pn junction. N-mold semi-conductor layer 10 and P-mold semi- 
conductor layer 20 make silicon a subject, and form any one of pn junction J50a and the J50b. 20s of 
silicide film which P-mold semi-conductor layer 20 isolated in the insulator 9 on some of the front faces 
at least is formed. Pn junction J50a and J50b have an end on the front face of an insulator 9, and extend 
covering the thickness direction of the semi-conductor film which the semi-conductor layers 10 and 20 
constitute. 

[0042] The location nearest to the semi-conductor layer 20 or the most distant location from the semi- 
conductor layer 10 is defined as an edge of 20s of silicide film among film [ which the semi-conductor 
layers 10 and 20 constitute / the semi-conductor film and 20s of silicide film ] boundaries. And the 
direction which goes to the semi-conductor layer 10 in parallel with the front face of an insulator 9 from 
the edge concerned is made forward, and distance on the basis of the edge concerned is set to t. If it says 
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roughly, distance t can also be grasped as a distance which goes to the semi-conductor layer 10 from 20s 
of silicide film. 

[0043] Drawin g 7 is a graph which shows the dependency over the location t of the defect density of the 
semi-conductor layers 10 and 20. If a value t exceeds 2 micrometers so that I may be understood from a 
graph, defect density will increase rapidly. Since the film internal stress produces fixing of a defect, and 
the gettering of an impurity by forming 20s of silicide film as mentioned above, this is considered to be 
because for generating of the crystal defect within limits with the near to be controlled. 
[0044] In drawin g 6 , tau means 2 micrometers. When the semi-conductor layers 10 and 20 form pn 
junction J50a, leakage current here is very small. It is because it is satisfied even with distance t=ta of 
the location most distant from 20s of silicide film among pn junction J50a of ta<=tau. However, when 
the semi-conductor layers 10 and 20 form pn junction J50b to which the maximum tb of distance t 
exceeds tau, control of leakage current here cannot be expected. 

[0045] Pn junction J50a is presenting the configuration from which distance t serves as negative [ near 
the insulator 9 ]. In order for pn junction not to connect too hastily, pn junction J50a must not contact 
20s of silicide film, but like pn junction J50a, if 20s of silicide film is not contacted, even if it has the 
location used as t< 0, the effectiveness of this invention can be acquired. 

[0046] As mentioned above, so that the distance which met in the above-mentioned direction from the 
edge of the silicide film may satisfy the conditions that pn junction is located within the limits of 2 
micrometers or less The silicide film formed in the front face of the semi-conductor film which two 
semi-conductor layers of a mutually different conductivity type will accomplish if it puts in another 
way, So that the conditions that the maximum of the location of pn junction which looked at the 
direction which goes to the semi-conductor film front face in which the silicide film is not formed from 
the boundary of the semi-conductor film in a semi-conductor film front face and the silicide film as 
forward is 2 micrometers or less may be satisfied By designing the physical relationship of two semi- 
conductor layers and silicide film concerned, the leakage current in the pn junction concerned can be 
made very small. For control of leakage current, it is desirable to satisfy the above-mentioned conditions 
in all the pn junction to which an electrical potential difference is impressed at least like the pn junction 
which P well and N well form. 

[0047] Drawin g 8 is the top view showing the physical relationship of the silicide film and pn junction. 
The semi-conductor layers 10 and 20 form pn junction J51 or pn junction J52. And in the front face of 
the semi-conductor layer 20, 20s of silicide film is formed alternatively. The boundary Nl shown with 
the chain line in drawing shows the location of 2 micrometers from 20s of silicide film. 
[0048] Since the semi-conductor layers 10 and 20 are in contact with the insulator (equivalent to the 
insulator 9 of drawing 6 ) which is not illustrated and pn junction J51 exists in 20s side of silicide film 
rather than a boundary Nl, the leakage current of a there can be controlled. Since pn junction J52 exists 
in the semi-conductor layer 10 side rather than a boundary Nl, control of leakage current is not 
expectable. 

[0049] Drawing 9 is the top view showing the case of being separated from 2tau= 4 micrometers of two 
separated silicide film. Boundary Nla and Nib are shown in the location of tau= 2 micrometers, 
respectively from the silicide film shown by being divided up and down all over drawing. The semi- 
conductor layers 10 and 20 form the pn junction J54 shown with the pn junction J53 shown as a 
continuous line, or a broken line. 

[0050] When pn junction J53 is formed, the silicide film shown by being divided up and down all over 
drawing is the silicide film 20s and 10s formed in the front face of the semi-conductor layers 20 and 10, 
respectively. And since pn junction J53 exists in 10s side of silicide film rather than boundary Nib, 
leakage current here can be controlled. However, when pn junction J54 is formed, each silicide film 
shown by being divided up and down all over drawing is 20s of silicide film formed in the front face of 
the semi-conductor layer 20 (20s of signs in the parenthesis of the silicide film by the side of drawing 
Nakashita corresponds, when the pn junction J54 shown with the broken line is formed). In a location C, 
since pn junction J54 is located in the distance from 20s of silicide film rather than boundary Nla and 
Nib, it cannot control leakage current in a location C. Therefore, the pn junction over boundary Nla and 
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Nib is not desirable in this way at the point which controls leakage current. 

[0051] Drawing 10 is a top view which illustrates the case where the side which the silicide film has has 
not countered. Boundary Nla and Nib show the location of 2 micrometers from the silicide film 10s and 
20s formed in the front face of the semi-conductor layers 10 and 20, respectively. Boundary Nla and 
Nib have lapped between two top-most vertices which touch silicide film [ 10s and 20s ] recently, and 
form one boundary Nl as a whole. The case where either of the pn junction J55 and J56 is formed very 
much in an insulator 9 from the front face of the semi-conductor film which the semi-conductor layers 
10 and 20 constitute is illustrated, even if the silicide film 10s and 20s is not located in a line in the 
extension direction of pn junction J55 - pn junction J55 - a boundary Nl - silicide film [ 10s and 20s ] 
either — since it exists in the side, the leakage current in pn junction J55 can be controlled. 
[0052] However, although the silicide film 10s and 20s is not located in a line in the extension direction 
of pn junction J56 but pn junction J56 has the part near 20s side of silicide film rather than boundary 
Nib when the semi-conductor layers 10 and 20 form pn junction J56, it also has the part far from 10s 
side of silicide film rather than boundary Nla. Therefore, the pn junction J55 is more desirable than pn 
junction J56 at the point which controls leakage current. 

[0053] It does not matter even if the semiconductor device is formed in active regions 31a and 31b and it 
is not. Moreover, it does not matter even if the semiconductor device which uses the silicide film 10s 
and 20s as an electrode is formed and it is not. The looseness of such a limit is suitable when raising the 
degree of freedom of the layout of a semiconductor device. 

[0054] Drawin g 1 1 is a top view which illustrates the configuration in which the silicide film used as the 
electrode of a semiconductor device was formed. The field in which the semi-conductor layers 10 and 
20 form pn junction J61 in, and 4 is not formed for 10s 1 to 10s the silicide film among the front faces of 
the semi-conductor layers 10 and 20 is covered with the fractional separation object 45 except for the 
after-mentioned exception. If it puts in another way, except for the after-mentioned exception, 4 is 
formed in the front face of the semi-conductor layer 10 for 10s 1 to 10s the silicide film in the location 
alternatively exposed with the fractional separation object 45. 

[0055] And 4 does not become the electrode of a semiconductor device for 3 or 10s for 1 or 10s 10s of 
silicide film, but 2 functions as the source/a drain of a transistor Q6 10s of silicide film. An above- 
mentioned exception is the semi-conductor layer 10 of the lower part of the gate G6 of a transistor Q6, 
and although not covered with the fractional separation object 45, the semi-conductor layer 10 of this 
part is not silicide-ized when covered with the gate G6. 

[0056] Thus, the function which controls leakage current including pn junction J61 in the field 4 is 
indicated [ 10s of silicide film which does not function as an electrode of a semiconductor device ] to be 
from them with 3 10s of silicide film for 3 or 10s for 1 or 10s on the less than 2-micrometer boundary 
N2 is achieved. 

[0057] Of course, neither active regions 31a and 31b nor the silicide film 10s and 20s need to be 
rectangles. Moreover, it does not matter even if the fractional separation object is formed in the front 
face of the semi-conductor layers 10 and 20 in which the silicide film 10s and 20s is not formed and it is 
not. 

[0058] As mentioned above, in view of defect density being very small, the structure where pn junction 
is not located across this location is used for the fundamental view of this invention, and it reduces 
leakage current in the location which does not exceed 2 micrometers from the edge of a fractional 
separation object or the silicide film. 

[0059] Gestalt 1. drawing 12 of operation is the top view showing the configuration of the diode Dl 
which is a semiconductor device concerning the gestalt of this operation, and drawing 13 is a sectional 
view in location P1P1 in drawing 12 . The semi-conductor layer 20 of P-mold is formed on the insulator 
9. 

[0060] In the front face of the semi-conductor layer 20 of a side far from an insulator 9, the fractional 
separation object 43 is mostly formed, for example in cyclic [ rectangular ], and the active region is 
divided. Inside the ring of the rectangle which the fractional separation object 43 presents, N+ mold 
semi-conductor layer 24 with high impurity concentration higher than P+ mold semi-conductor layer 1 5, 
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the P-type semiconductor layer 14 with high impurity concentration lower than the semi-conductor layer 
15, the N-type semiconductor layer 25, and the semi-conductor layer 25 is mostly formed for all in this 
order from the outside inside cyclic [ rectangular ]. Although the semi-conductor layers 14, 15, 24, and 
25 all contact an insulator 9, they do not obstruct mutual exposure in the side in which the fractional 
separation object 43 exists. 

[0061] The gate G4 which stands face to face against the semi-conductor layers 14 and 25 through the 
gate dielectric film which is not illustrated is formed above the semi-conductor layers 14 and 25. 
Moreover, although the semi-conductor layers 14 and 25 contact the front face of an insulator 9, they 
form the pn junction J2 exposed to the side in which the fractional separation object 43 exists. The semi- 
conductor layers 24 and 15 have the function which takes the contact by the side of n and p from pn 
junction J2, respectively. 

[0062] Since pn junction J2 is separated from the fractional separation object 43 through the semi- 
conductor layer 15, as f, the fundamental thought of invention" described, the crystal defect in pn 
junction J2 is very small, and is very small. [ of the leakage current (hard flow bias current) of diode 
Dl] 

[0063] Gestalt 2. drawing 14 of operation is the top view showing the configuration of the diode D2 
which is a semiconductor device concerning the gestalt of this operation, and drawing 15 is a sectional 
view in location P2P2 in drawing 14 . On the insulator 9, the semi-conductor layer 16 of P type is 
formed. 

[0064] In the front face of the semi-conductor layer 16 of a side far from an insulator 9, the fractional 
separation object 45 is mostly formed, for example in cyclic [ rectangular ], and the active region is 
divided. Inside the ring of the rectangle which the fractional separation object 45 presents, the semi- 
conductor layer 17 of N type is formed alternatively, and pn junction J4 is formed between the semi- 
conductor layers 16. Although pn junction J4 contacts an insulator 9, it is exposed to the side in which 
the fractional separation object 45 exists. However, it exists under the fractional separation object 45 
(insulator 9 side) partially. 

[0065] Although an insulator 9 is contacted in the semi-conductor layer 17, the semi-conductor layer 28 
of N+ mold exposed to the side in which the fractional separation object 45 exists is formed, and in the 
semi-conductor layer 16 inside the ring of the rectangle which the fractional separation object 45 
presents, although an insulator 9 is contacted, the semi-conductor layer 27 of P+ mold exposed to the 
side in which the fractional separation object 45 exists is formed. The semi-conductor layer 16 and a 
conductivity type are the same P type, and the semi-conductor layer 27 has high high impurity 
concentration. Moreover, the semi-conductor layer 16 and a conductivity type are the same N type, and 
the semi-conductor layer 28 has high high impurity concentration. Therefore, the semi-conductor layers 
28 and 27 have the function which takes the contact by the side of n and p from pn junction J4, 
respectively. 

[0066] Drawing 16 is a sectional view in which it is expanded and shown near [ B ] the pn junction J4 
located in right-hand side in drawing 15 . If the maximum dl of the boundary of the fractional 
separation object 45 and the semi-conductor layer 17 and the distance between pn junction J4 is 2 
micrometers or less, as "the fundamental thought of invention" described, the crystal defect in pn 
junction J4 has it. [ very small ] This is the same as that of drawing 15 also about the pn junction J4 of 
the location not appearing. Moreover, also in the pn junction J4 located in left-hand side in drawing 15 , 
a crystal defect is very small like the gestalt 1 of operation, and the leakage current (hard flow bias 
current) of diode D2 is very small. 

[0067] Gestalt 3. drawin g 17 of operation is the top view showing the configuration of the CMOS 
transistor 100 which is a semiconductor device concerning the gestalt of this operation, and drawin g 18 
is a sectional view in location P3p3 in drawing 17 . 

[0068] On the insulator 9, the semi-conductor layer 10 of N-mold and the semi-conductor layer 20 of P- 
mold are formed. lOt of edges of the semi-conductor layer 10 and 20t of edges of the semi-conductor 
layer 20 form the pn junction J5 which exposes an insulator 9 to the opposite side, contacting an 
insulator 9. 
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[0069] The fractional separation objects 41 and 42 are formed in the front face of the semi-conductor 
layer 16 of a side far from an insulator 9. The semiconductor device Ql which has the gates Gl and G2, 
and the PMOS transistor 1 are formed in the active region which the fractional separation object 41 
divides. The semiconductor device Q2 which has gate G3, and the NMOS transistor 2 are formed in the 
active region which the fractional separation object 42 divides. Among the fractional separation objects 
41 and 42, the field 30 which 20t exposes partially exists pn junction J5 and lOt of edges. 
[0070] If it says about the PMOS transistor 1, in the active region which the fractional separation object 
41 divides, the source / drain layers 1 1 and 12 of P+ mold are formed, and the gate electrode 13 is 
formed through gate dielectric film on the semi-conductor layer 10. Moreover, if it says about the 
NMOS transistor 2, in the active region which the fractional separation object 42 divides, the source / 
drain layers 21 and 22 of P+ mold are formed, and the gate electrode 23 is formed through gate 
dielectric film on the semi-conductor layer 20. In addition, since a drawing is simple, the side 
attachment wall which exists in the side face of gate dielectric film or the gate electrodes 13 and 23 is 
omitted in drawing 17 , 

[0071] In the CMOS transistor 100 which the PMOS transistor 1 and the NMOS transistor 2 form, the 
pn junction J5 which the source / drain layers 1 1 and 12, and a conductivity type are the same P type, 
20t of edges, the source / drain layers 21 and 22, and conductivity type of the semi-conductor layer 20 
with low high impurity concentration are the same N type, and lOt of edges of the semi-conductor layer 
10 with low high impurity concentration forms is separated from any fractional separation objects 41 
and 42. Therefore, as "the fundamental thought of invention" described, the crystal defect in pn junction 
J5 is very small, and can make abnormality leakage current very small as compared with the CMOS 
transistor 200 shown by drawing 62 . 

[0072] The field 30 where pn junction J5 exists in drawin g 17 and drawing 18 is illustrated as a dummy 
area in which a semiconductor device is not formed. However, it is as being shown in the gestalten 1 and 
2 of operation that the effectiveness stated with "the fundamental thought of invention" can be acquired 
also when the pn junction which separates from a fractional separation object or is formed by a 
fractional separation object being hidden caudad by 2 micrometers or less can form a component. 
[0073] Drawing 19 thru/or drawing 21 are the sectional views showing how to form the CMOS 
transistor 100 in order of a process. The insulator 9 which carried the semi-conductor film 3 which 
consists of silicon of a single crystal is prepared. An insulator consists of an oxidizing zone. Then, the 
fractional separation objects 41 and 42 which form the underlay oxide film 49 in the front face of the 
one distant from the insulator 9 of the semi-conductor film 3 on the whole surface, and are isolated in an 
insulator 9 are formed, and the configuration shown in drawing 19 is obtained. About the various 
formation approaches of a fractional separation object, it mentions later separately. 
[0074] Next, the fractional separation object 42 and this divide, and the semi-conductor film 3 of the 
location in which the NMOS transistor 2 should be formed behind is covered by the resist 81 . The ion 
implantation 61 of phosphorus or arsenic is further performed to the semi-conductor film 3 through the 
fractional separation object 41 through the underlay oxide film 49 by using a resist 81 as a mask 
( drawing 20 ). By the ion implantation 61, the lower part of the fractional separation object 41 and this 
divide, and the semi-conductor film 3 with which the PMOS transistor 1 should be formed behind serves 
as N-semi-conductor layer 10. 

[0075] Next, N-semi-conductor layer 10 and the fractional separation object 41 are covered by the resist 
82, and the ion implantation 62 of boron is further performed to the semi-conductor film 3 through the 
fractional separation object 42 through the underlay oxide film 49 ( drawin g 21 ). By the ion 
implantation 62, the lower part of the fractional separation object 42 and this divide, and the semi- 
conductor film 3 with which the NMOS transistor 2 should be formed behind serves as P-semi- 
conductor layer 20. 

[0076] Then, by the well-known approach, the underlay oxide film 49 is removed, gate dielectric film, 
the gate electrodes 13 and 23, and the source / drain layers 1 1, 12, 21, and 22 are formed, and the 
configuration shown in drawing 1 8 is obtained. 

[0077] Gestalt 4. drawing 22 of operation is the top view showing the configuration of the resistor Rl 
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which is a semiconductor device concerning the gestalt of this operation, and drawing 23 is the sectional 
view showing the cross section in the location which does not appear in the cross section and drawin g 
22 in location P4P4 in drawing 22 . The former is adjoining and drawing the latter on right-hand side 
through the fracture part Z on left-hand side. The semi-conductor layer 20 of P-mold is formed on the 
insulator 9. 

[0078] In the front face of the semi-conductor layer 20 of a side far from an insulator 9, the fractional 
separation object 44 is mostly formed, for example in cyclic [ rectangular ], and the active region is 
divided. Inside the ring of the rectangle which the fractional separation object 44 presents, it separates 
with the fractional separation object 44, and the semi-conductor layer 25 of N type is formed in it. And it 
is the conductivity type same in the semi-conductor layer 25 as the semi-conductor layer 25, and N+ 
mold semi-conductor layers 26a and 26b with high high impurity concentration are formed. Therefore, 
the semi-conductor layers 26a and 26b have the function which takes contact from the resistor which the 
semi-conductor layer 25 forms. 

[0079] In the gestalt of this operation, although the semi-conductor layers 20 and 25 form pn junction 
J3, since pn junction J3 is separated from the fractional separation object 44, it satisfies the conditions 
stated with "the fundamental thought of invention", and has the effectiveness. Of course, the semi- 
conductor layer 25 contacts the fractional separation object 44, and is formed, and leakage current can 
be controlled as long as the conditions stated with "the fundamental thought of invention" are satisfied, 
even if it has the part in which pn junction J3 was formed by the fractional separation object 44 being 
hidden caudad. 

[0080] The case where the pn junction which the semi-conductor layer of the pair which has low high 
impurity concentration forms satisfies the conditions stated with "the fundamental thought of invention" 
is illustrated with a conductivity type which is different when a semi-conductor layer with high high 
impurity concentration and a low semi-conductor layer exist and a total of four or more kinds of semi- 
conductor layers exist about each of the conductivity type of a pair with the gestalt 1 of the above- 
mentioned implementation thru/or the gestalt 3 of operation. However, like the gestalt of this operation, 
when forming a resistor especially as a semiconductor device, even if it does not necessarily need the 
four above-mentioned kinds of semi-conductor layers, the effectiveness stated with "the fundamental 
thought of invention" can also be acquired. 

[0081] Drawing 24 is the top view showing the configuration of the resistor Rl 1 which are other 
semiconductor devices concerning the gestalt of this operation, and drawing 25 is a sectional view in 
location P41P41 in drawing 24 . As compared with the resistor Rl, the resistor Rl 1 permuted the semi- 
conductor layer 25 of N type by N+ mold semi-conductor layer 251, and is equipped with the 
configuration which does not form N+ mold semi-conductor layers 26a and 26b. The wiring 26c and 
26d which separated mutually is formed in the top face of N+ mold semi-conductor layer 251. In order 
to take ohmic contact among Wiring 26c and 26d, as for the semi-conductor layer 251, the high impurity 
concentration is raised. 

[0082] On the other hand, there are few the things [ that only a resistor is adopted with an integrated 
circuit ], and, in many cases, a CMOS transistor is also formed, therefore a PMOS transistor is also 
formed on an insulator 9 in many cases. For example, the PMOS transistor 1 as shown in the left-hand 
side of drawing 23 can also grasp that four kinds of above-mentioned semi-conductor layers exist in the 
integrated circuit carried with the resistor Rl shown in right-hand side. Of course, it cannot be 
overemphasized that it can be grasped that the conductivity type of the semi-conductor layer which 
forms a resistor is carried out the above and reversely, and the four above-mentioned kinds of semi- 
conductor layers exist also in the integrated circuit which carries a resistor and an NMOS transistor. 
[0083] Drawing 26 is the top view showing the configuration of the resistor R2 which is the 
semiconductor device of further others concerning the gestalt of this operation, and drawing 27 is a 
sectional view in location P5P5 in drawing 26 . The resistor R2 has the configuration which added the 
gate electrode G5 which stands face to face against pn junction J3 and the semi-conductor layer 25 
through the gate dielectric film which is not illustrated to the resistor Rl. Naturally also in this 
configuration, leakage current can be controlled. 
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[0084] In the CMOS transistor 100 shown in gestalt 5. drawing 17 of operation, if it is going to silicide- 
ize the front face of the source / drain layers 11, 12, 21, and 22, an edges [ which are exposed in a field 
30 / lOt and 20t ] front face will also be silicide-ized, and the semi-conductor layers 10 and 20 will flow 
through it. In order to avoid such a short circuit, as for the pn junction which it separated, was formed 
and has been exposed from the fractional separation objects 41 and 42 like pn junction J5, it is desirable 
to cover this with an insulator in the case of silicide-izing. 

[0085] Drawing 28 is the sectional view showing the configuration of the semiconductor device 
concerning the gestalt of this operation, and the configuration which added the wrap insulator layer 48 is 
shown in the configuration of CMOS 100 shown in drawing 17 in the field 30. A nitride, an oxide film, 
or the nitride that makes an oxide film a substrate further is employable as an insulator layer 48. 
[0086] Once an insulator layer 48 is extensively formed on the configuration shown in drawing 17 , it 
may be saved only to a field 30 by patterning. Or in the process which forms the sidewall of the gate 
electrodes 13 and 23, it can also form and can manufacture easily. For example, in case anisotropic 
etching of the insulator layer used as the ingredient of a sidewall is carried out, an insulator layer 48 may 
be saved by covering a field 30 with a mask. 

[0087] Drawing 29 is the sectional view having shown the configuration obtained by performing 
silicide-ization to the CMOS transistor 100 which has the configuration shown in drawing 28 . The 
silicide film 13 s, 23 s, lis, 12s, 21s, and 22s can be formed in the front face of the gate electrodes 13 and 
23, and the source / drain layers 1 1, 12, 21, and 22, respectively. However, since Edges lOt and 20t are 
not exposed, the silicide film which short-circuits both is not formed. 

[0088] In the case of silicide-izing, an insulating ingredient needs to be sufficient for it in a field 30, if 
the field in contact with Edges lOt and 20t prepares wrap covering, and the whole of covering does not 
need to be insulation. 

[0089] Drawing 30 is the sectional view showing the configuration of other semiconductor devices 
concerning the gestalt of this operation, and the configuration which added the wrap dummy gate DG is 
shown in the configuration of CMOS 100 shown in drawing 17 in the field 30. However, like the gate 
electrodes 13 and 23, since it has gate dielectric film in the lower part, the dummy gate DG does not 
short-circuit Edges lOt and 20t. Such structure can be formed at the process which forms gate dielectric 
film, and the same process as the gate electrodes 13 and 23, and can be manufactured easily. For 
example, the gate electrodes 13 and 23 and the dummy gate DG are formed by polish recon. 
[0090] Drawing 3 1 is the sectional view having shown the configuration obtained by performing 
silicide-ization to the CMOS transistor 100 which has the configuration shown in drawin g 30 . The 
silicide film 13s and 23s, DGs, and lis, 12s, 21s, and 22s can be formed in the front face of the source / 
drain layers 11, 12, 21, and 22 at the gate electrodes 13 and 23 and the dummy gate DG, and a list, 
respectively. However, since Edges 1 Ot and 20t are not exposed, the silicide film which short-circuits 
both is not formed. 

[0091] As mentioned above, about the pn junction left and formed from the fractional separation object, 
it is desirable to carry out the above-mentioned covering in the case of silicide-izing. This is the same 
also about the pn junction J3 of a resistor Rl, and it prevents that pn junction J3 connects too hastily in 
the case of silicide-izing. After an insulator layer 48 covers the semi-conductor layer 26 like drawin g 
32 , even if it carries out opening of it later and it exposes the semi-conductor layer 26 that what is 
necessary is just to have covered junction J3 at least, it may carry out opening of the part silicide-ized 
like drawing 33 later beforehand. Of course, an insulator layer 48 may contact the fractional separation 
object 44 like drawing 34 . Speaking of the pn junction J42 shown in drawin g 3 , in the part exposed to 
active regions 31a and 31b, it is desirable to prepare the above-mentioned covering. 
[0092] However, since the pn junction J41 shown, for example in drawin g 3 , the pn junction J43 shown 
in drawing 4 , and the pn junction J45 shown in drawin g 5 are formed in an insulator 9 side to the 
fractional separation object 45 about the pn junction by which exposure is obstructed with a fractional 
separation object, it does not expose and there is an advantage which becomes unnecessary [ the above- 
mentioned covering ]. Furthermore, even if it is the case where wiring is laid on such pn junction, when 
a fractional separation object exists, parasitic capacitance of the wiring concerned can be made small. 
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[0093] Gestalt 6. drawin g 35 of operation is a top view which illustrates arrangement of the pn junction 
concerning the gestalt of this operation, and the silicide film. Moreover, drawing 36 is the sectional view 
showing the cross section in location P6P6 of drawing 35 . The semi-conductor layers 10 and 20 
function, for example as an N type well and a P type well, respectively, and form pn junction J57. 
Moreover, on the semi-conductor layer 10 and 20, the fractional separation object 72 which the opening 
apertures 32 and 33 were able to open is formed. Opening of the opening aperture 32 is carried out 
ranging over pn junction J57, and opening of the opening aperture 33 is carried out on the semi- 
conductor layer 10. 

[0094] In the opening apertures 32 and 33, the semi-conductor layers 10 and 20 are silicide-ized, and 
have the silicide layers 10s and 20s on the front face, respectively. However, the opening aperture 32 is 
formed ranging over pn junction J57, and in order to avoid the short circuit, it needs to avoid 10s of 
silicide film, and the short circuit for 20s. Then, in order to prevent 10s of silicide film, and the short 
circuit for 20s, silicide-ization is performed after forming the insulator layer 71 used as the mask which 
obstructs silicide-ization on pn junction J57 in the opening aperture 32. 

[0095] If either is tau= 2 micrometers or less even if there are little distance tl of the pn junction J57 
which meets in the direction which goes to the semi-conductor layer 20 from the edge of 10s of silicide 
film with reference to drawing 36 , and distance t2 of the pn junction J57 which meets in the direction 
which goes to the semi-conductor layer 10 from the edge of 20s of silicide film, the effectiveness of this 
invention can be acquired. In order to control leakage current, it is desirable to satisfy tl<=tau or t2 
<=tau in all the locations where pn junction J57 extends. If it is formed so that the range of 2 
micrometers may connect from the silicide film 10s and 20s, neither the silicide film 10s and 20s nor an 
insulator layer 71 needs to necessarily be continuing in the direction in which pn junction J57 extends. 
The case where the silicide film 10s and 20s is close to extent which the 2-micrometer boundary N3 
connects from the silicide film 10s and 20s in the direction in which pn junction J57 extends is shown by 
drawin g 35 . Therefore, in this case, also need to continue an insulator layer 71 and it does not need to 
be formed in the direction concerned. 

[0096] With the gestalt of this operation, pn junction J57 is established for the wrap insulator layer 71 in 
the fractional separation object 72 which has the opening aperture 32 which carries out opening ranging 
over pn junction J57. Silicide-ization of the semi-conductor layers 10 and 20 can be performed by the 
ability making this into a mask, and the leakage current of pn junction J57 can be controlled. 
[0097] As a mask for obstructing pn junction from silicide-ization, the dummy gate is employable 
instead of an insulator layer. Drawing 37 is a sectional view in location P3p3 of drawin g 17 , and is 
presenting structure similar to drawing 3 1 . The dummy gate DG is not that of a wrap altogether about a 
field 30, but differing from the structure shown in drawing 3 1 are the point which has not covered the 
semi-conductor layers lOt and 20t, and the point that the insulator layer 77 has covered 20t of semi- 
conductor layers in the field 30. In addition, in drawin g 37 , the case where the sidewall is added to the 
dummy gate DG is illustrated. 

[0098] In a field 30, 10s of silicide film is formed in the front face of lOt of semi-conductor layers by 
performing silicide-ization by using such the dummy gate DG and an insulator layer 77 as a mask. If the 
distance from 10s of silicide film to pn junction J5 is 2 micrometers or less, it is not necessary to form 
the silicide film in 20t of semi-conductor layers like drawin g 37 , and parasitic capacitance can be 
controlled. 

[0099] Of course, as shown in drawing 38 , 20t of semi-conductor layers may be covered by the dummy 
gate DG, and as shown in drawing 39 , pn junction J5 and 20t of both semi-conductor layers may be 
covered by the insulator layer 77. 

[0100] Gestalt 7. drawing 40 of operation is a top view which illustrates arrangement of the pn junction 
concerning the gestalt of this operation, and the silicide film. Moreover, each of drawin g 41 and drawin g 
42 is the sectional views showing two examples of the cross section in location P7P7 of drawin g 40 . 
The semi-conductor layers 10 and 20 function, for example as an N type well and a P type well, 
respectively, and form pn junction J58. Moreover, on the semi-conductor layer 10 and 20, the fractional 
separation object 73 is formed and the semi-conductor layer 10 and 10s of silicide film are exposed in 
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the opening aperture 34. 

[0101] The opening aperture 34 is alternatively covered with the mask 74. The case where the case 
where insulator layer 74a is adopted as a mask 74 adopts dummy gate 74b as drawin g 41 is shown in 
drawing 42 , respectively. 

[0102] With reference to drawing 41 , like the insulator layer 71 shown by drawing 36 in the gestalt 6 of 
operation, insulator layer 74a exposes the semi-conductor layer 10 alternatively with the fractional 
separation object 73, and functions as a mask which obstructs silicide-ization. 

[0103] It is necessary to form the silicide film in no front faces of the semi-conductor layer which is not 
covered with a fractional separation object, and if the silicide film is formed in the location which 
includes pn junction at less than 2 micrometers of the perimeter, it is sufficient for it. And in this way, 
by alternative silicide-ization of a semi-conductor layer front face, area silicide-ized can be made small, 
and the parasitic capacitance between wiring by which this is laid among other conductors (for example, 
the upper part) can be reduced. 

[0104] Moreover, with reference to drawing 42 , dummy gate 74b is equipped with the insulator layer 
743 formed at the process which forms the gate dielectric film of other MOS transistors which are not 
illustrated, and the electric conduction film 742 formed at the process which forms the gate electrode of 
the transistor concerned before silicide-izing. And in case the semi-conductor layer 10 is silicide-ized, 
the silicide film 741 is formed in the front face of the electric conduction film 742, self serving as a 
mask which obstructs silicide-ization of the semi-conductor layer 10. Thereby, it becomes same 
constituting [ of the thickness direction ] the gate of the transistor concerned and dummy gate 74b. If 
dummy gate 74b is adopted as a mask of silicide-izing of the semi-conductor layer 10, as compared with 
the case where insulator layer 74a is adopted, it cannot ask whether it is a dummy or an MOS transistor 
is formed, but the thickness on the semi-conductor layer 10 can be arranged. Thereby, the surface 
smoothness of the interlayer insulation film formed on it can be raised. 

[0105] Gestalt 8. drawing 43 of operation is a top view which illustrates arrangement of the pn junction 
concerning the gestalt of this operation, and the silicide film. Moreover, each of drawing 44 and drawin g 
45 is the sectional views showing two examples of the cross section in location P8P8 of drawin g 43 . 
The semi-conductor layers 10 and 20 function, for example as an N type well and a P type well, 
respectively, and form pn junction J59. Moreover, on the semi-conductor layer 10 and 20, the fractional 
separation object 75 which the opening apertures 35 and 36 were able to open is formed. 
[0106] In the semi-conductor layers 10 and 20, the PMOS transistor Q4 and the NMOS transistor Q5 are 
formed in the opening aperture 36, respectively. And the opening aperture 35 is covered with the mask 
76 except for the periphery. 

[0107] The opening aperture 35 makes the semi-conductor layers 10 and 20 look into through the 
fractional separation object 75 as a dummy with which a semiconductor device is not formed. Although 
such a dummy may adopt that from which magnitude and a form differ, in drawin g 43 , the opening 
aperture 35 of a square configuration is adopted and plurality is arranged in the shape of a matrix except 
for the location which transistors Q4 and Q5 occupy. It is easily realizable to arrange the opening 
aperture 35 by such pattern with automatic-layout processing of patterning. However, not to mention the 
opening aperture 36 in which transistors Q4 and Q5 are formed with the gestalt of this operation, the 
opening aperture 35 is also formed ranging over pn junction J59, and there is no end. 
[0108] The case where the case where insulator layer 76a is adopted as a mask 76 adopts dummy gate 
76b as drawing 44 is shown in drawing 45 , respectively. 

[0109] With reference to drawing 44 , like the insulator layer 71 shown by drawin g 36 in the gestalt 6 of 
operation, insulator layer 76a exposes the semi-conductor layer 10 alternatively with the fractional 
separation object 75, and functions as a mask which obstructs silicide-ization. What is necessary is just 
to form the opening aperture 35 in the location which includes pn junction J59 at less than 2 
micrometers of the perimeter, in order to acquire the same effectiveness as the gestalt 7 of operation. 
[0110] Moreover, with reference to drawing 45 , dummy gate 76b is equipped with the sidewall 764 
formed at the process which forms the insulator layer 763 formed at the process which forms the gate 
dielectric film of transistors Q4 and Q5, the electric conduction film 762 formed at the process which 
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forms the gate electrode of the transistor concerned, and the sidewall of the transistor concerned before 
silicide-izing. And in case the semi-conductor layers 10 and 20 are silicide-ized, the silicide film 761 is 
formed in the front face of the electric conduction film 762, self serving as a mask which obstructs 
silicide-ization of the semi-conductor layers 10 and 20. If dummy gate 76b is adopted as a mask which 
obstructs silicide-ization of the semi-conductor layers 10 and 20, the height can be arranged with the 
height of the gates G7 and G8 of transistors Q4 and Q5, arid the surface smoothness of an interlay er 
insulation film can be raised like the gestalt 7 of operation. 

[0111] The various approaches of forming a fractional separation object are explained below by 
formation . of a fractional separation object. The fractional separation object explained with the gestalt 
of the above-mentioned operation may be formed using the following approaches. 
[01 12] Drawing 46 thru/or drawing 5 1 are the sectional views showing the 1st manufacture approach of 
a fractional separation object in order of a process. SIMOX accompanied by [ prepare the semi- 
conductor substrate 501 first and ] an oxygen ion implantation - by law etc., it embeds into the semi- 
conductor substrate 501, and an oxide film 90 is formed. The embedding oxide film 90 divides the semi- 
conductor substrate 501 into the semi-conductor layers 501a and 501b in the thickness direction, and 
obtains the configuration shown in drawing 46 . For example, the embedding oxide film 90 and semi- 
conductor layer 501b correspond to an above-mentioned insulator 9 and the above-mentioned semi- 
conductor film 3, and are set, for example as 100-400nm and 50-200nm, respectively. Of course, the 
configuration shown in drawing 32 by lamination may be obtained. 

[0113] Next, the configuration which deposited the 20nm oxide film 502 and the about 200nm nitride 
503, formed further the resist 504 which carries out opening partially on it on semi-conductor layer 
501b, and was shown in drawing 47 is obtained. An oxide film 502 may be obtained by formation by 
CVD, or may be obtained by thermal oxidation of semi-conductor layer 501b. Moreover, a nitride 503 
can be formed by CVD, and it may adopt a nitriding oxide film instead of being a nitride 503. 
[01 14] Next, a nitride 503 and an oxide film 502 are etched by using a resist 504 as a mask, and it 
etches, embedding semi-conductor layer 501b further, and leaving on an oxide film 90, the thickness is 
reduced, and the trench 510 shown in drawin g 48 is obtained. 

[0115] Next, a resist 504 is removed, an oxide film 505 is deposited from a trench 510 side by the 
thickness (for example, 500nm) which buries a trench 510, and the configuration shown in drawing 49 is 
obtained. 

[0116] And CMP processing is performed by the same technique as the usual trench separation, a nitride 
503 is also ground, the thickness is reduced, and the configuration shown in drawin g 50 is obtained. 
[0117] And etching to a nitride and an oxide film is performed, and a nitride 503 and an oxide film 502 
are removed. As shown to drawing 5 1 by this, the oxide film 505 saved by the front face of semi- 
conductor layer 501b prepared on the embedding oxide film 90 functions as a fractional separation 
object. 

[0118] Drawin g 52 thru/or drawing 56 are the sectional views showing the 2nd manufacture approach of 
a fractional separation object in order of a process. The configuration shown in drawing 33 like the 1st 
manufacture approach of a fractional separation object is obtained. Then, a nitride 503, an oxide film 
502, and semi-conductor layer 501b are etched by using a resist 504 as a mask, and the configuration 
which formed the trench 51 1 to which the embedding oxide film 90 is exposed, and was shown in 
drawing 52 is obtained. 

[0119] Then, a resist 504 is removed and the wrap semi-conductor layer 506 is made to deposit the front 
face of a nitride 503 on the bottom and wall list of a wrap 51 1, for example, a trench, for the embedding 
oxide film 90 which serves as a bottom of a trench 51 1 at least. As a semi-conductor layer 506, when 
silicon is formed as a semi-conductor substrate 501, polish recon is adopted. And on the semi-conductor 
layer 506, the oxide film 505 which buries a trench 511 through this is deposited, and the configuration 
shown in drawing 53 is obtained. 

[0120] And CMP processing is performed by the same technique as the usual trench separation, a nitride 
503 is also ground, the thickness is reduced, and the configuration shown in drawing 54 is obtained. 
[0121] And etching to a nitride and an oxide film is performed, a nitride 503 and an oxide film 502 are 
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removed, and the configuration shown in drawing 55 is obtained. 

[0122] Then, by performing oxidation treatment, a side far from the embedding oxide film 90 oxidizes 
among the front face of semi-conductor layer 501b, and the semi-conductor layer 506, it changes to an 
oxide film 508,507, respectively, and the configuration shown in drawing 56 is obtained. Then, the 
fractional separation object which removed the oxide film 508 and was formed with the oxide film 
505,507 is acquired. By this approach, the semi-conductor layers 506 and 501b which remained without 
oxidizing correspond to the above-mentioned semi-conductor film 3. 

[0123] Drawing 57 thru/or drawing 60 are the sectional views showing the 3rd manufacture approach of 
a fractional separation object in order of a process. A trench 510 is formed like the 1st manufacture 
approach of a fractional separation object. However, the semi-conductor layer 509 which consists of 
polish recon with a thickness of 10-100nm is made to intervene between a nitride 503 and an oxide film 
502 in this method ( drawing 57 ). The edge exposed to the trench 510 of the semi-conductor layer 509 
is retreating with etching of semi-conductor layer 501b performed when forming a trench 510, in view 
of a trench 510. 

[0124] Next, an oxide film 520 is formed in the wall of a trench 510, and the configuration shown in 
drawing 58 is obtained. An oxide film 520 is formed to an oxide film 502 being formed by the thermal 
oxidation which is 800-1350 degrees C by forming by 700-900-degree C wet oxidation, or oxidizing in 
the ambient atmosphere containing a hydrochloric acid and oxygen. Thereby, an oxide film 520 
advances deeply between the semi-conductor layer 509 and an oxide film 502 and between an oxide film 
502 and semi-conductor layer 501b, and makes the so-called configuration of a BAZU beak remarkable. 

[0125] Next, the oxide film 521 embedding a trench 510 is deposited, CMP processing is performed, 
flattening of this is carried out, and the configuration shown in drawing 59 is obtained. In order to make 
it the front face of an oxide film 521 not become low too much by the over etching mentioned later, in 
CMP processing, the amount of polishes of an oxide film 521 is adjusted so that the location of the flat 
side of an oxide film 521 may not become low too much rather than the principal plane of a nitride 503. 
[0126] Next, wet etching removes a nitride 503 and the semi-conductor layer 509, and an oxide film 502 
is also etched and removed further. However, while performing 50 - 100% of over etching and 
smoothing the profile configuration of the BAZU beak of an oxide film 521 on the occasion of etching 
of an oxide film 502, it is made to correspond to the semi-conductor layer 509 and the profile 
configuration of a nitride 503, and a hollow 523,524 is formed, respectively. The fractional separation 
object 522 shown to drawing 60 by this can be acquired. 

[0127] Drawing 61 is the sectional view showing the configuration in which the gate electrode G10 was 
installed also on the fractional separation object 522. As shown in a location 601, into the part which 
inclines up mostly toward the direction which faces to the fractional separation object 522 from the tip 
of a BAZU beak, it becomes depressed, and 523,524 exists. Therefore, since the effectiveness of 
preventing an unnecessary gate ingredient remaining on a front face increases and the level difference 
near the BAZU beak accompanying the inclination to the upper part in a location 601 is reduced in case 
the gate electrode G10 is formed, formation of the gate electrode G10 becomes easy. 
[0128] Furthermore, as shown in a location 602, in the part which inclines caudad toward the direction 
which faces to the fractional separation object 522 from the tip of a BAZU beak, the fractional 
separation object 522 is presenting the configuration which is roundish to the semi-conductor layer 501b 
side, and projects. For this reason, the stress produced near the interface of the semi-conductor layer 
501b and the fractional separation object 522 which are produced by heat treatment performed in the 
manufacture process of a semiconductor device or oxidation treatment can be eased, and it can control 
that a crystal defect arises in semi-conductor layer 501b with the stress concerned. 
[0129] 

[Effect of the Invention] According to the semiconductor device applied to claim 1 or claim 2 among 
this invention, defect density is very low in the location in which it is 2 micrometers or less from the 
boundary of a segregant and the semi-conductor film, or the segregant is not formed. Therefore, the 
leakage current in the pn junction formed in this location can be made very small. 
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[0130] According to the semiconductor device applied to claim 3 among this invention, the degree of 
freedom of the layout of a semiconductor device can be raised. 

[0131] According to the semiconductor device applied to claim 4 among this invention, the small diode 
of leakage current can be obtained. 

[0132] According to the semiconductor device applied to claim 5 among this invention, the small 
CMOS transistor of leakage current can be obtained. 

[0133] According to the semiconductor device applied to claim 6 among this invention, in case silicide- 
ization is performed to the 1st semi-conductor layer and the 3rd semi-conductor layer, it can avoid that 
silicide-ization is performed also to the 2nd semi-conductor layer and the 4th semi-conductor layer. 
[0134] According to the semiconductor device applied to claim 7 among this invention, the small 
resistor of leakage current can be obtained. 

[0135] According to the resistor applied to claim 8 thru/or claim 10 among this invention, pn junction 
separates from a segregant and it is formed, and since it functions as contact to the resistor which the 3rd 
semi-conductor layer becomes from the 2nd semi-conductor layer, a resistor with small leakage current 
can be obtained. 

[0136] According to the resistor applied to claim 1 1 among this invention, even if it performs silicide 
processing, the short circuit of the 1st semi-conductor layer and the 2nd semi-conductor layer can be 
prevented. 

[0137] According to the manufacture approach of the semiconductor device applied to claim 12 among 
this invention, a semiconductor device according to claim 6 can be manufactured. 
[0138] According to the manufacture approach of the semiconductor device applied to claim 13 or claim 
14 among this invention, a semiconductor device according to claim 6 can be manufactured easily. 
[0139] According to the semiconductor device applied to claim 15 among this invention, defect density 
is very low from the boundary of metallic compounds and the semi-conductor film in the location of 2 
micrometers or less. Therefore, the leakage current in the pn junction formed in this location can be 
made very small. 

[0140] According to the semiconductor device applied to claim 16 among this invention, the short 
circuit of pn junction is avoidable. 

[0141] According to the semiconductor device applied to claim 17 among this invention, the surface 
smoothness of the interlayer film formed on a semiconductor device can be improved. 
[0142] According to the semiconductor device applied to claim 18 among this invention, the 
semiconductor device of claim 17 can be manufactured. 

[0143] According to the semiconductor device applied to claim 19 among this invention, the 
semiconductor device of claim 17 can be manufactured. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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1 

«khbk meg i mmmx-mmm i *w(WB«t t> 
Muwftbtt 2 meg i »«sjfc«s»© 

omfrftfo icM r> X p n &&*B& b , 
[W#5i 2 ] MB p n jg£fi, fiME*Mttt*&lttlT 

{mtztt&tt^rz. mm® i e«4>¥*ttitB. 

HM&9M] DtESl¥«(MB, mtlE!g2¥SP#®> 
H5iBSit4¥29ttjf, &NE$3¥iWftetfC<0Jg£IR& 

MfBSg l ¥©f*raRtfffiiB3I 3 fiulB p n S 

cw*s 5 ] Miam i ¥*m mriBS 4 ¥m&m, 
mm, 2 floes 3 #«fttswi: 

U Mfi2m¥*#JS&tfliWBai 2 

s » mm® 2 jumxm 5 iB«©^^»gMo 
mm® 7] Bute^2^ft««HutH^4^^cp 

Ho 

immi 8 ] < 1 1 sis A^ianttoasK t , 

BtfBS«©tulB»®*^IIHLTffM$n5*fe«cD^ 



(2) ftffl 2 0 0 2 - 7 6 1 1 1 

2 

n% . 1 SPHS i: fiStt <D?g 2 aSHScD^ 2 

c»*5=i9] ifijfB®2^W(3> : Pt^fiE*n, imea 

2*«§UT'H3fB^2^^=k 0 feWIMMBWto^- 
*f ©Ml 3 ¥*<*J1 fcgiClSx. SWsRHi 8 fBK©ffiSx§§o 

io] me p n 5 y- b mmzmiz 
me p n ^c^-rsflSA^8tttT*fe« 

[M#fl 12] ( a ) NUMUiCa 1 *«£!<D3g 1 ¥ 

suras vtaiES i aswoffi 2 mwmnm 2 

S 2 **ftJBO*Bfr 6HW2«S«M*KSo TffilSStl* 
ffllOMIBSg 1 ¥a9f*®St>-H(rfB^2^a»f*l£DmllBSffi 

20 ttsxet, 

( b ) MiESg 1 ^MKMiflc, MIB^ 2 0 fe 

( c ) mJtem 2 ¥*^14>{c, fdlB^ l ¥3»<*®«t *} t 
^^ria©^^^ l Wiao^ 4 #iWW:JH*S 2©v 

(d) 1513 p ng^MlffC-WcDHfllB^ 1 OV-X/ F 
>ff StfMiES 2 © V-7./ F VJB±C*ft«ia 

30 [||5t?is i 3 ] tdfB^ i <d y -x/ f u-t ys« 
S 2 <o v-x/ f u-r yzstftZft^? ss=& 5^«§y 

fe^TmllB*fii»A^fi8^n«, IMOKi 2 SESSO^iSi 

C»#* i 4 ] MiEII i<ov-x/f u-f y atffiWB 
w, 2 <Dy-x/ f u-r y^^n^* n*-r ssas ill 
<dmos h5y-yx^coy-h'iHio-9-i'F^*-;i/^ 
jgfig-r?.xg^fc^THi}fB*a^^jfM$ti5, 

1 2IBtgO^«l*SEO©3S^iSc 

40 15] '>* < t £i5tf &«tt<DS£ . 

Xpnm&tf'J>%:<tt—DJ&l$.i£tlZ¥m{*m£, 

L> HtJIBit^S^fcb, 'J>ft<fcfc*Eft'9]ii|]2ti* 
J:3K@BH*n/iBuIBp n^©^T<DffiBO!§^ffitf 

2 (imKTT*5fi*81 0 

50 [tiffin 6] t?IBpn^±fCtStt6n, t9IB*W 



(3) 

3 

&m<D&m t ©ft^iaty vx ? m * 3, 

IMXm 18] ( a ) *ft»tt±fc: Sv>tcW*l!©S% 
«Sli|£|lS{*JSI&tfS2*#flc«»C<koT*JS*n, 19 
§233 l *»(Mftrf(W^2i|^^oaffi*6Mf96 
StttcSoT&fB^ttSpngrS-fcKtt, H5IBpn^-& 

(b ) y- h ^^-r 3¥»i**?*Hute^ 1 ¥swwbk 

(c) MKMPgPfcfci/>Tij5f2pn»^Si/\ fM2® 

i ¥m&mRV% 2 ¥*fttB©'>fc < fct^-f ti*>-£ 
©tnesffi*, &«fcfb£*'S*i8fc*iia.s, *m 20 

[W#9U 9] ffllEl8 (b) » (c) ttH-©7n 

[f^Offllll&lHIi] 
[0 00 1] 

aanWKii-r*. 

[0 00 2] 

[fi£*oatfS] V«5S0 1 (Semiconduc 

tor On Insulator) <SS5Itfjfig3ftTVS. 06 2&S 
O I *HiiSrM"f" ; S>CMO S (Complementary Metal Oxid 
e Semiconductor) h7>^^2 00 cDffifiStfcfW^'t 

[0 0 0 3] ¥«ffi2 O^K&N+gJOV-X/KL' 

-<>S2i. 2 2W5n, cne»tt^#f*^2 o± 

fcy-M61tll%y>LTS^5n«:y-h^8i2 3 fc# 
tCNMOS b^Vi^X* 2*«fiKLT^S 0 C<DJ:5C 
»»»«tt:*fP-3TS0 I«Jfi%fi-r*NMOS r-5> 
v^X^ti, fiflj^. ti" "Bulk-Layout-Compatible 0.18 iim 
SOI-CMOS Technology Using Body-Fixed Partial Trenc 50 



2 0 0 2 - 7 6 1 1 1 

4 

h Isolation (PTI)" (Y.Hirano et al., 1999 IEEE In 
ternational SOI Conference. Oct. 1999, ppl31-132) 

[0004] mmw 9 0±fc tiMtc, n -gyo^wi? 
nfc p + hcd v-x/ f u<r>ja 1 1 , 1 2 

\ 3t>\ PMOSh7>->'X^ 
[0 0 0 5] V-X/KU'Ty*2 2»i¥SW*JH2 0 
y-VFW>ll 2 li W*(3 i o*» ^n** 

wwtfnafcjtau &mwni o, 2 o*«ffi«± 
T?^fiJ-rSo y-VFW>H2, 2 2©nm:tt¥ 

SttH 2 0 <D-m?3b%!mfcffi 2 0 t & 1 

o©-^-e&3WWf 1 0 t*«-r*. ¥SWWB2 

0 t Rtf¥SSW0 1 0 t l&fflftftl&ft 4 0 <OT>3, BP'S 

n»£J lWltl^. «*tfW5MHW*4 0©« 
1 0, 2 o*«jSf*SP5-ep nS^J 

1 *^j«sn, * o»K¥»fwa 10.2 oo«t»i?ap 

iMMlft4 0*»*rntf, ±5SOfflWPpn»&J 1 

[0 0 0 6] i-X±©«t 0 fc, -flS(CL S I (Large Seal 
e Integrated circuit) Vlt. SO I^©¥SMWKfc 
LT, Sft*»«S!, W"5pffli:nSaoW*Mi*W* 

mos h^v^x^wtf-vh^y^x^tf 

[0 0 0 7] 

[SSWtf^L.fcdfc-fSSJI] LfrU H62te*« 
ttfcStiiT'ii, gB##8!#4 0OT^FK:#4-r5Ci:K; 
mm L T, pnS^J HC S^TIWS 'J - * HtW2 

£.rz£ttffimztitt. t-c-ffwsnatt, pn&£© 

•f Sfc©?fc3<> 
[0 0 0 8] 

[IIII£fl?$Tr3fc&©#S] CO»W03-6l«*ai 
tt»tt<0S«i:, «E»R«!)iWIEaiBB±K:»»t6ti, 

1 1 tines 1 mamnwssi 1 * 
<t 0 t^wttaa^ttv^ 2 Miem 1 

**Si:ttE»©S2**S©S3¥*<WBi\ MI5S2 

^mgyT-Huiss 3 ^mw-m a 0 t>^*GiMue^fiv>iR 4 

MGS 2 i:Hi!fB^ 4 t tttME^SIftBI 

Of^lRltCloTpn^MU *uieJl£S©iM2 

Lfettfte p n ^©fflScOfl^fi^ 2 11 mJLxTT'feSo 
[0 0 0 9] CcD5gH^(Da -511*112 lCfr^5tO(i> 



5 

mxm i tm<D*mmm.T'$>^ x, mm p n 

[0 0 10] C0jmo3%M$4t3lCfrfr«fc0)& 

nT<Mrr*»#©fMep ns^, 

f£>o 

[00 1 1] C 0^03^11*9 4 fc*^«t<Df±, 
H, iwESg2¥«#Jf. fflEH4¥»*Jl. b9E£3¥ 

coiucsisu wesi i *a«MifttfimEa 

[0 0 12] ilOlgEOSSItSESICA^SfcOU:, 
IMtl 2 E«0**ftSKT?*rj T, WBS& 1 

n. ffinB%4¥*ttn* tmm 2 h&e?B3¥ 

c©l©K:»i8U filler 1 ¥WM&tflMII3R 
2¥»fWitt. *n€tllifc*SMI!©MOS 

[0 0 13] COf8W<03-6W*S6K*^StOtt, 
W*3i2X«W*il5l2«0¥j»<*gMT$-3T, iME 

ftMfrfrzmtixtiL&tzmftomzp n»^K:»-r* 

[0 0 14] ^^©S-SWJl^icfrfrSt,©^ 

(iMieS 4 iNHttS'ffcStt <btl, -tt<DfflE3g 1 
ftHtffilHEsB 2 imSfWBf E»tt 6tU FRfie— WOnOIE 

jn i tmRMwmssiz 2 ^ss^jBtwr 5 3 y* z v t 

[0 0 15] CO«WOa-BW5R*8fc3&>fr*feOI4a 
SiiST-$oT, fcfcgffitflfsiitt©fiffii:, ME 
S«©flrtE«Ii±»cRtt&ftfc» 1 g«S©gf 1 

n mszmmm 1 ^*»ib t memo, u kwesb 1 *® 

[0 0 16] £©^88©5-5fS:&«9{cfr*>3fc©{i, 
W#*8E«©fij^-e*oT\ WEm 2 

$MJStf i«^-*f©§S 3 ^«ftl^Sic«ix «. 

[0 0 17] C<D%W<Do%m-$-&l OKfrfrSfc© 
[0 0 18] d©^©?^*^ l(C**5tO 

nrffis-rssp^opfiep n«^e»-r«aiJWMWfe 

[0 0 19] C©J8BH©7'Si»#9U 2KfrfrS&©{4 
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*WSf«B©SBED?ffiT**t>T, (a) tUMUCSl 
*pflia©!g l ¥»tWIRtfi«E& l *l§!!i:l4K*f©?g 
2lMS!©Sl2¥»f«H£J;oT««Sft, fifHESi* 

A^fWaLTsStfSX©^ (b) MSG 1 ¥«fM3(p 
K, tuE§5 2 iNJftB J: t) fe WWMM>Kv*l 2 V« 

*Hgjs-r*xe^ (c) msM2!mufm+ic* ma 

m l ¥JSWWB<fc *) &7MM0iKOKv^ l *9mSj©Si 4 
WW! £35 2 OV-X/ F b/ V® fc LT-ttfgjSf 
SXH i: , ( d ) MIS p n «*jfctf fc-HOttIB* 1 © 
y-x/ F w yjf buESB 2 ©y-x/ F u-f yja 
±fclft8R*JBJ3it SIS t *fi* 5= 
[0 0 2 0] CO»W<03-6»*«1 3£frfr3fc© 

ws& \ ©y-x/ f w vm$ms& 2 ©y-x/ f 
20 u^v&*n^nwt-?>S£s$ws©Mos h-^y-y 

[0 0 2 1] £©5SIS© 3 1 4Kfrfr5fc© 

14, W*^l 2E*D¥#<*i£M©8^£8T*&oT, 
MES 1 ©y-X/ F V&tfifflKS 2 ©y-x/ F 

[0 0 2 2] C<0$m<Oo*>$&$M \ SlcfrfrZ$><Dlt 
30 ^WWEB-ffftoT, '>& < t t>mm<M&&<DWR 

ts MES*©*5ESffi±^i2^e.n, znmfrfimc 

i:^Mi:©{t;^tlT'^?.^JS{k^ttli:£(iK.5„ *L 
T, mJE»«©H9E^ffiKmoT, UMEft^ttJHfcflWS 

40 [0 0 2 3] C©|§W©?^5^S1 6tC*^5t»© 
(4, 5IWO*«WI«T*oT, HijEpngE 

^±KR»6n, «E*W*ilo4*i:ofl:**ISI€r^ 
x^^Htciix^o 

[0 0 2 4] C<Dmi<0i -5nM<35 1 7 CA^SfeO 
tt, »*Jll 6E«©¥Sft8Mt 5 feoT, RdE^X^ 

{4, MEWWiiStcfeo^T^fiic^nsMO s h^y-y'x 

[00 2 5] C ©f|B^<D 3 ^rl5t<« 1 8 fC*^S t ©t4 
4^Ji*S^©^jg»ffiT-SoT, (a) JMMfchfcSl^ 
50 1C««^©M^S^ 1 2 iNJfttiSK «k o 



7 

mfommmB»fr<b®^m<Dmz 1 ¥«ftj®&t>mifd 
ttSIgt, (b) y-h^*-r^¥«{*«?^m(fe^ 

l^ftJI^ffM-fSIgi:, (c) jftfEPwIngfttcfc^ 

Tm me p n mm, \ ^mfomRts® i *® 

ft® t&^tnfr-ijzmzfflnffiic&^Tm 

fflStfSvX^fg^SIgi:, (d) SttiLfcHOfe 

it i *®#mRifmmm 2 ^sftii ©trass:, &m 

fc{t££#3lSi:*<i;i3o 
[0 0 2 6] CVWROb^migMX 9fCfrfr3t><D 
tt, W*JRl 8!e«<a¥#<*SE©SiI£i£-e;&oT, 
MfSXS (b) , (c) tt^-O^u-feX-eHfTSft 
So 

[00 2 7] 

So 

[0 0 2 8] ^HJllCfc^Ttt, p nJ8£*fcHB!&fi0 

So 

[0 0 2 9] *CT*56WPtt, j£*A^i;SffiBfr6 

n SCfcfc J: »K aKpn»^T»O^Bl!B 

[0 0 3 0] ® 1 ttSBSMMKM OjSflfoaiififcatrir 
fSBr-feSo N-gy^©ft® 1 0Rtfp-s«2 0 

tt, pnS^J 10 a, JlOb, J 1 0 c, JlOd 
©l/vfftjt^-o*J&J«LTV5. pnS^J 10a~J 
1 Odtt, tMW*9©Sffi±fc-«**U ¥8ttJBl 

0,20 *wrs*sBt*ii©;i*73[R]K:mo -cssf 

S„ MttttOff^Mtft4 Ott, lttfttt9fr&aMMlC 
fc^T, fct¥9ftJil 0©£ffi£«JSS*i, 

[00 3 1]»I10, 2 0tf«rtc-fS¥*{ttltfc 
Sff##i86ft4 0 fcO«JM)3%, i§fc¥^ftJS 2 Olcifi 
fcS^tt&fc¥t»ft®l 0fr£jS<^ffiB*, SP 
##SIft4 0©4S^£:LT5£»-t3„ *LT, S» 

*&»ft9©Sffi£¥mC$##l«ft4 C\t[Rj*> 
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So *S*NCb*l£ «##Kft4 0tf¥*fMl 0. 

2 0K*tLTK#LT»5*UB. l^fc*Sgtt««fr& > 

a^w* 4 cMftfr^BifctTratd «(«"«<: 

t£T<£3o 

[0 0 3 2] 02 tt, ¥#ftJS 10,2 OOfcRBfBK 
©, {MdfcaftSttfcttfcaVS-y???**. ^77 

frzmmsnz&oic mdW2 pmzmxs turns 
fittft»fc«Mnrf s. ctu4aw*»iw*4 o 

CttCjCtJ ¥3lftJf 10,20 *o , fcPfeffi 

10 gtfti*tSfc&T*£3h#;l£>nSo 

[0 0 3 3] BlKfi^TattZ/imfcgUM-S. SgRS 
d ©ffl^fl d a 6 OTT'feS p ngpj 10a 
ft® 10. 2 0tfJB$f Slf^fctt, CCTO'J-^t 
Sfttt#^fc:/hSi/\, LfrU EJBd©ft*&d b#£« 
j&3.Spn&£j 1 Ob^ftil 0, 2 Otfigit 

c CT*©y-*TOffi©ffl«WiS8&T*f ft 
fo png-g-J 1 0c©£?(c, !Bf8td<DJl/jN<l'r€)6 
*a*8pn«*J10c4*i<*)Bl0, 2 0« 
f 3 1 tmt St, u - * «iffi©&i$©8!j«tt * 3 
20 tl/^So 

[0 0 3 4] pni^J 10dB. d ©fi*ffiff& 
t&3f3»#£f 3„ cntipng^J 1 0d*W 
#«tt4 0©T35Ktt#ft«1\ ?Stt««fc*O^T*« 
Sif^T&So png^J lOdfCfc^Tt, t 

[0 0 3 5] «±©J:$K:» {$##»ft©4,'SSI5fr5±fE 
30 tliftltoSS*^, #8tft^fcfifr3:fiiR]*IEi: 

LTUfcp n»£©ttfi©S*:ffi#2 nmWTT^St 

tffltft fc ©ffiSIHl^ff-f 3 C t K «k 5 , iif tt P n « 

[0 0 3 6] 03(3:, SP^fift 4 S^SttWMS 1 
a, 3 1 b**HJ««*«jB*^f¥BBBIT**. 
ftliio. 2 0ii«tB5JHiJ{cffiifrsi:fc{cftS o B4> 

WlTw«nfc«WM 1 tt, rStt^3 la, 3 1bfr 
£2 fimcQtflWgr^LTVSo 
40 [0 03 7] ¥^ftffl 10,20 ttia^Sn*l/^l6*<* 
(HlO*6»i*9K:*IS) fcSLTfeD, pn&£J 4 
l^SlHipnS-a-J 4 2^fl$fiETSo pnig-&J4 
1. J 4 2til/vf4at.&!IM 1 cfc!?t)SttnPiil?3 1 a, 

3 1 b «fc#SE"f S <DT*, ^ C T'O U - * W»t*ffllfl?J-r 
SCt^T'tSo p n^J 4 1 ttjgtt^JsS3 1 a, 3 
1 bfC*3^TS8tii-rSCi:ft< g|5^lSiift4 5T*82frtt 
Tl^cOKWL, p nj^J 4 2ttSttmiS3 1 a. 3 
1 btCfc^TSSffl-f So ±jfcO«fc^tC, ?gttfiiW3 1 
a, 3 1 btCfc^TIStHf SSP^-T'Op ni^J 4 2 

50 tt, ill J fll!2fClJLT^^tt*d^ft©iI^fCfflS-r 
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So 

[0 0 3 8] B4(ti£1£Rtt3 1 a, 3 1bH0±A<2(5 

31a, 3 1 bfrt>6 = 2 \i nKDifiUtC^n^n^WM 
la, Mlb^lT^. flffilO, 2 0(i, 1/^ 
•fntg|5^«<*4 5^?»*6^9tcMoT5Ift^?.p 
njg^J 4 3. J 4 4cDV>-rn^-*^fiE-rSo pn 
m-S J 4 3 tt«SM 1 b cfc t> &!?§1ffi$ 3 1 bffijfc#£ 

«o L*U ¥SftI10, 2 0tfpnS^J4 4» 
^•rstf^ta, png^J 4 4AM£SA{c:fc^T, £ 
SfMla, Ml bJ:»3 tffittffi^3 1 a, 3 1 bA^jl 
<£ffiBLTV5©t\ {fiBAfc*il,'>T , ;-*B«tA<£P 
•TC**^. «oT, iKOidfC^Ml a, M 1 b £ 

s#<- p n m&te u -twmwmtz&X'ft* l < & 

[0 0 3 9] H5ttffittB«3 1 a. 3 1 b©Wf322 

la, Ml bti. fctUFttiSttBBa 1 a, 3 1 bfr£> 
2 |imCfil4iU BB«SttB«3 la, 3 1 bO 

©tft^M 1 «LT^5„ ¥gf«B 10,2 0«4l/vf 
nt«»»lif*4 5^6«S«ft:9fcMoTiiS-rSpn 
g^J4 5, J 4 6©ivfftfr— ££Jgj£t5o p n}& 
£J 4 5<D&&ftfalC%;®iffi®3 1 a, 3 1 bA<MA,T* 
V^<Tt, B#?M1 £D&?gtt««3 1 afcSWiiS 
ttffl«3 1 bftfcfcftLTV*©?. pni^J 4 5T* 
©V-^«ti»JT't£„ 

[0 0 4 0] LfrU¥SW*Bl0. 2 0tf, pnf& 
J 4 6 p ng^J 4 6©3£&£|rJ 
Kffitt<H«3 1 a, 3 1 bA^T-feSf, B!*M 1 b 
<fct>fc814«*3 1 bBfca^S5#**rLTtt^5A\ 
1 a «fc»)fc«ttB«3 1 aBfr&B^B»*fc*r 
Sot, U-f«Sit*»Wr5jSi"?ttpn» 
£J 4 6<fc»)fep nft^J 4 5035tfSSL^. 

[oo4i]ia6 immtp&m t its Lt&mww p n 
iiowp -m^mtkm 2 o 5/ u a v 

i:U pnjg£J5 0a, J5 0b©^fW-o» 

gp©«ffifc, ££ft9 fcttBffiLfc^UlH' KB2 0 s 
A<Jgfig2ttT^So pn&£j5 0a, J 5 0 btt, & 
Jttt9©«ffi±K:-«*«U ¥Wil 0, 2 0« 
fi£f 5¥#M8©JPS£lRlKMo T3££f So 
[0 0 4 2]*iftil0, 2 0*<ffidt-r«i|i«WWlt 
S/'J+M' KIM 2 0 s t<Difm<D?%. »fc¥Bf*B2 0 
icifii^ffiB, a&SWiS<E>¥*ftB l 0A^5Si/M&B 
*, S/U1MKB2 0 sOBBfcbTSBf S. *t 
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=& t a-rso ^s^c^^tfx j/Uit-f' KI&2 o s^c, 

¥»{*Bl 0^fcfllfr3BJli:LTBltt*JB»r*C 
[0 0 4 3] 1217 »i, fS*Il 0. 2 0 OfcBffiB 
A>5.1i?n5J:5C, Bt A<2 nmZmUZtKM® 
1152 0 s&flMfSEfclcJ:^ ^©iSrtJS^A^Pfi'i© 

@»w*«ti©y-y^u>^^i;$-a-s©T% ^©jfi 
io «©&s«Brt©«ftfcB©«±AWiMsnT^*fca 

[0 0 4 4] 06fCfct^TTti2 iimZ'imtZo 
#110, 2 OA^p njg-8-J 5 0 a ^Jgfig-TS^-g-fC 
tt, CC?©y-*BBtt#Bfc>Jv£t\, png^J5 
OaOfl, ffifc >"J 1M KB 2 0 s «fc *) fe BtlfcttlH© 
SgBt = t aT'-fe., ta^r%g£W6T$5 s 
LA^U Sggtt©«*ilt bff r*i6S*.5p nS£j 5 
0b^if*IlO, 2 0A«?«ti£fc:«, CCT- 
© U - £ BB©fflKWtiHM$ T f * l>o 
20 [0 0 4 5] png^J5 0a(i, *©««<* 9 ©a«S 

tfi»3h4V>ftJ&Ktti/'J^ KM 2 0 s£p 
J50a*'gMLttiSt.5l/* pnS^J50a© 
J:3tc> U -9--^ KB2 0 s fcgttb&ttntf , t<0 

[0 0 4 6] tt±©«fc3fc, f>- U HJKOHMB^ 6 Jb 
te©^lRlfc^-pfcSB^2 /i mJWT©IBfflrttt png^f 

30 s^cs-4s«p«^© 2 o©*«tf*raA^"r^«ftiM© 
mvm 1 1/ u mt <omn& % . fo im kk«w 

p ng-&©ffiS©fl^:fiA^2 iimlXT-V&Zt^ 
5^ff^i«£-rs<J;3{c. a^2o©^j9tt:Jii:->'J^ 
W Fill: ©ffiBH«!&«8m-r«ci: Kit), SlSpnl^ 

oT*id v -9 mmzftnicfrz < ? z c t s'-e* 3„ u 

-^m?5S©»J©fcto{i:li, '>*<tt, P^x;UtN 
*x^fc#fl5i«f*pnSte©«J:3fc:» BBEA^iPSti 
40 5 p n^O^TEfe^t±fE*ft*«S5n5C tA^ 

[0 0 4 7] 08tt->U-9-'T KHfc p ngf^fc©ffiBB8 
B^fTffiB-paBS. 10, 2 0ttpn8§ 

J 5 ltJ^ttpnj^J 5 2£flSjrf3, ?LtW 
1*^2 0©affi^*3^TS^WC->'J-9--i' KB 2 Os*' 
BBSnt^*. HtfBjB-^«nfc«ffN 1 tt, i/'J 
•9-1' KB 2 0sA^e>2 (imOffiM/fNlti/^o 
[0 0 4 8] 1 0. 2 0«B^£ft£l->*&Bi* 

(H6©l6B<*9tcta^) (cSLTfcD, png-g-J 5 
50 1 ttB^N 1 «t 0 fei/ 'J KB 2 0 s BK^ftTS© 
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T\ %C?<DV-t>mfft*mn?%CttfT°ZZ>o pn 
J 5 2 &i£WN 1 <£ t) t>¥*ft)f 1 0 S 

[ 0 0 4 9 ] El 9 L It 2 OCD -> 'J +M Fll|SJ±tf 

2 t = 4 fimptnTt/^^^-r^tE^T'^So 0* 
K±T£#frttT^£tl3->'J-tM' FMfr5 r = 2jim 
OffiBK, ^n^nitWN l a, N l bSr^LTl^So 
¥a9WSl0, 2 OttMT'f^tlSp ng^J 5 3£ 

[0 0 5 0] p ng&J 5 3*^«n«^tC«s El 
qnctTlcftfrnTTjkZtiZi' 'J KMa^tVf ft* 
«ft>i2 0, l 0<OgS(c*5VT^*tiSi/Utt--i' K 
M2 0s. lOsTfeS, fLTpng^J53««W 
N 1 b<fc<3fcv"J+MFMl 0 sffl(K#fiE-r*0-p, £ 

ng^J 5 4*fl6j«SftSiS£KfcJ\ H*fC±T»C^ 

Bffc»j««nfc->y-9--r Ki2 0s (HfTM© 

p njg^J 5 4*»}BfiR«tin:«^ej*lSUT^*) . p 
ng^J 5 4(iffiBCfcfcV>T\ la. Nib* 

0 t>->U-9--r KB582 0 s^5«< CffiBLT<^S©T*, 

Oi^KlSNl a, Nlb*8l<'pnS^iU-i'f 

[0 0 5 1] H 1 OttS/'J'lM' FM0*TtSatf*tlR]L 
TPfc^«£*ffllS-t*¥fflBlT?**. «Sf?N 1 a. N 

1 btt, JtftWMWWi io.2 oosstcjerittti 

■tii/W'f KMl 0 s, 2 0 sfr£2 jimOffiBfcS 
"To $J?N 1 a, N 1 b {*->U ■9-1' KM 1 0 s, 2 0s 

OOiWN 1 ^figbTVSo ¥gftBl 0, 20<Dffi 

5 5, J 5 6(D^?nfr-l5ffBf£-$nZ®£!ffm7Fi2 
ftTl/">5. p nS&J 5 5<0mW5\^HCi/V^-( KM 1 

0 s, 2 0smW5<Tt )) png^J 5 5tf« 
J?N 1 <fc y fc->'J KMl 0 s, 2 0s ©l/>-fft*HHI 
fc#£LtV5®T*, p n8£j 5 5T0y-*«iffi« 

[0 0 5 2] L^U f»*110, ZOtfpnfi^J 
5 6 png^J 5 6 0ffi«E*lSUC 

v"J^KI10s, 2 0s *<MA/t?*i£>-f , png§ 
J 5 6 «&#N 1 b <k 0 fe -> U ■9-1' FS? 2 0 s fflfltCjfi^ 
Stf^LTttt"'***, URN 1 aJ:0tS/y*YK« 

1 0 sflfr&aH«M&t»*LT^S. lot, 
W*«If|?J-rSjST*tt png^J 5 6 i U fc p nS^J 
5 5©S)d ( iSLv\ 

[0 0 5 3] Sttffl«3 1 a, 3 1 b 

jB$£ftT^T&i^&<T&tfrb&t\> $fc>y-yi' f 
iios, 20s ^wsfc-ra^iUf^a^fiEsnT 
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5 = 

[0 0 5 4] 0 1 1 «¥#ft^B®«£fcfco-zv&^ 

S„ **f*110, 2 Otfp n^-&J 6 1 £Jgfi£LT*> 
i3> fiffilO, 2O0S®0?^ S/'JIMKMI 

0 s ]~ 1 0 s 4 *'m«nTt^a^fs«ttftBEotwn% 

Itt, SMttMifM 5KJ:-3TfflfcftT^*. J&S-fft 
10 tf, 8E©0W*I»*, tt#»«#4 5KJ:oT»R« 
(CSStBL/iffiMtfe^Tv'y^-r KM 1 0 s j~ 1 0 s 4 

wwtm i ooSiffiicffMtnT^So 

[0 0 5 5] fLTi/U^KHOs,, 10s 3 , 1 

Ml 0 s 2 tih7>^^Q6©y-X/FU'CyfcL 

G 6 ®T£ 0¥W«i 10t*$9, C <Dffift<D*mfom 

y-hG6K±^Tfflt>ti5Jii:K«J:!J, 
20 K<kSnTVftl\ 

[0 0 5 6] C0<fc5(c¥*ttgS0«ffifcLT*t£b 

a^i/y-9-^KMi o sj, ios 3 , ios 4 ts->"J 

KMl 0 s 3 fc#fc:*ft5#5 2 pmJUAOgtffN 
2T*^2ft3it$FtyCp n^-e-j 6 1 y~?« 

[0 0 5 7] t^5^ ffittffl«3 1a. 3 1 b^'J 
^-{KIlOs, 2 0s *WZ?;&5 i &Bfc£l/\, S 
fc, S/'J FM 1 0 s. 2 0s /WfMSftT^&i/^ 
10,2 O0g®fcfiJ$##ii#:tf^$2ftT^ 
30 TfcV&<Tfcfl§to&V\> 

[0 0 5 8] J^±0<fc-5t. *5SflOS*W4**» 
fi, W##«#SfcttS/yiH' KMOfflfflfrS 2(im5 

t, y-^Basfiwrsfco-efe*. 

[00 5 9] MM<DBM 1 . HI 2 tt#3ft*<DJB»fc 

ST'fey, 01 314121 2fCfett5ffiBP 1 P 1 Kfctt 
*»fffi(a-e*S. *feiif*9 0±ii:ti, P-S0^«ffi 
40 2 0*W6nT^S. 

[006 0] *fei£i<* 9 *^iS^<|ij0¥2»f*® 2 0 <DmS 

s-rsjgjgonortflinctt, p + s^<*>si 5, *m 
ft® 1 5 a k> ^mmm<o\&^vm^mwm h, n 
m^mwm 2 5 , 2 5 t> fpwttaaois^ 

1 5, 2 4, 2 5(4^-rnt^<*9tC^MLOOtg|5 
50 ^Bti*4 3 01?ffi-r-g>IiJCt5^T. Sl/^OSttl*ffiS 
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[0061] *m#m 14,25 ©±73 (ca, m^zft 
it^Y-htmrn^fftx^mwrn 14,25 tw$t 
sy-hG4*w5nTv^ 8 s fc^mwttii 4, 2 

5tt«S»#9 0affiH:»lttLOOt,»»»«*4 3 OS 

ftr*«K»a-r*pnKMSrj 2*mlt^5. *m 

&J124, 1 5fip njg£j 2fr5^ft€ftn<|J&0 : p 
[0 0 6 2] pn»£j 2tt3**fttil 5*fl-LTW# 

#Btt4 3fr&iinT^s«)-p, r«woa*wiMu 10 

fc/hS<. *V#-FD KD'J-^'liSS GSKlft^'fT 

[0063] mm<ommz. 0 1 4 

frftimWttlBT**^*- F D 2 ©fMS^f 
0T'& t) , 0 1 5 «0 1 4 fCfctt£,tiftt P 2 P 2 tcfctt 
SIIBT'SS. *6»tt9©±»ctt, PS©WWfl 

[0 0 6 4] S@*ltt9fr5il</Ml©¥©ft9 1 6©Sffi! 

4 5*', «3ltf«ffl©KOllttC»»*6 20 

mcB&ZftXlsQs ¥*KHl 6fc©«Kpng^J 
4£fl2fi5cLTt^o p nlg-g-J 4 ««iii{*9tC&«!LO 
Otgfl##$H*4 5©#aE-r5ffl"JCSttltT^5o 
L, fiB#«fc:«:»$MM*fM 5©T75 (*&8tt9il) tc 
#£LT<^S„ 
[0 0 6 5] ¥SW*JB1 7rtCtt«Sa(*:9t«jttlLO'0 

torn 2 8 «?n> gp##»ft 4 5 sb's-r *je*on 30 

©rtli©¥8H*JI 1 6rtK«, l&*itt9ti:&ttLOOt 

4 5 ©sffi-rsfflSKBiB-r * p + s©^»f* 
ib 2 7 # jfMsnso ¥#*Ji 2 7 tmrnid 1 6 1® 
msitf®upmx>3b-ox^m®mm^\ 

92 8 1 6 kSMStfH L NSTfco 

tt»fi*<«l#\i iot¥»*l2 8, 2 7«pn8£j 
4 *> 5 * ft **ft n <RiJ R tf p iJ © n > £ * h * ft § ffifig * 

[0066] 11 6«, 01 5 tfeV^T^iltCffiS-fS 
pnjg^-J 4©ifi«B*«*LT*-rWffiBT , fc*. gtf 40 

ft#Stft4 5 k¥3?ftJf i 7 tnmnt. pn&£j 4 
i:©P€©SESS©a^Md 1 2 /i mJWTT&ttlf, 
r£BH©**ttggj Tjfi^fciatpnft^J 4 ICS 

^ffiS©pnS^J 4JCOi/>TtlH«lT»feSo Sfe, M 
MOBM 1 tliHitc, 0 1 5 fcfc^TfefflilfcffiE-f* p 

-FD2©y-?W8& G£7j|RpV7XftSfD tt^Sfc 

[00 6 7] *SS©ffJffi 3.017 tt*£tt©$«Kfr 50 
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*^WMIT**5CM0S h7>->^^ 1 0 0©ffi 

BR^-rTSST-fe*?, 01 8imi nasuzimp 

3P3{CfcttS»Tffi0T*;&So 
[0 0 6 8] «SS#9©±fcfcJ:, N"S©™*ICf 1 0 

1 o©4Sgi?i o t t^-mwmz o<d&z o t tti, t& 

f»# 9 fcgM Loo*filift 9 t (iSttfflJK SSfcBrS p n 
S£J 5^JfMLT^i.o 

[0 0 6 9] *eitf*9fr6j§i,M|iJ©¥3l<*!f 1 6©gffi 

fctta5^«i*4 1. 4E*w^ntv^. 

ft 4 1 EH* Sgtt<K«Ktty- h G 1 , G 2 t 
SiNlttSfc^Q 1 k, PMOS Y'yyVT.Z 1 

nxi^s. swmhhm 2^Eis-r%!Stt^«t«y- 

* 2 WSttBtlTV*. aWW^Wti* 4 1,42 ©liBfc 
U. p ng^J 5MffigP lOt, 2 0 t 

i±j-r5««3o^#ft-rs 0 

[0 0 7 0] PMOS lfCg8LTv>*lf, 

awMMWM 1 ^EB-r5SttfMtcfca>TP + a«©v 

-X/ Kl/-fyil 1, 12 tfRtt 5ft, ¥*ttJf 1 0 
VSo tfcNMOS V7~y*JX$ZKmLX^?L\f. S3 

4 2 # gfflf sffittSMfcfc^T p + *e©y- 
x/ f i"< yM 2 1 , 22 wten, ^wwi 2 o± 
\z f- v tmwk*i\ Lxf-vmrni 3*wt&nT^ 
s„ niis©fs»s©fcJ6, y-mmmw-hm 
mi 3, 2 3<DMmc&&?zmm*. hi 7tfc^T 

[0 0 7 l] PMOSh7>-^^ 1MNMOSF7 
>->*X^2^JfM-TSCM0 S h5>->*X^ 1 OOtCfc 
i/>Tti, V-X/FU-rvJBl 1. 1 2 tagmStflRlL 
PST*oT^tt«»»!!)<fi^¥ilW*JB2 0©«aB2 0 

t ts V-X/ F W >m 2 1 , 2 2 kWlfitf N t N 
HT'feoT^«^iIS*Mav^»{*« 1 0©4SSB 1 0 t 
t*^*-r«pnSf^J 5ti, ^•fft©i3^fffi<*4 

1, 4 2^5t8tftTt^o foT, r|g^©S*WSl 
3U T?2E^fc J; 3 fC N p n J 5 £ fctt « tBA^Klt 
^«fc'h«'<, 06 2T'^^ftfcCM0S h^V^X^ 

2 0 0ktt^LT, *«y-r ?Wiffi*#WC/h£<-fS 

[0 0 7 2] 01 7Rt>"0 1 8(C*3V>Tttp ng-g-J 5 

-mwtLxmmznx^Zo la>l, 

dft, **^tt2 /im«TT*g|5^»ft©T7j(c^5ji 
^«fig?ftSpn^*^?*JgfiKL3 5*^ct, 

[0 0 7 3] 01 97b3i02 1 liCMOS h^Vi^X^ 

i o ozB&tzftmzx.mmicTF-tmffimx'&Zo * 
^ H e a © •> y 3 % « ¥^<*m 3 zm&tz&Bfc 9 * 
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#4 1, 4 2««LT, 0 1 9t*Jnf:«*fl 
$T3o 

[0 0 7 4] &lC«ftd|l*4 2, RD'cntfEBU 
ftKNMOS h^yyx* 2 n*^*fflHO¥ 
»f*il3«:U^Xh8 1 l?S3o l/->*Xh8 1?:VX^ 
fc LT»**V^ttHfc«©-l'*>aA6 1 *T«*lMk§t 10 
4 9*fl-LT\ &SW.:HfC8|5##l8i{*4 l£/fLT¥ 

t»f«K3fc»-r (02 0) o ^*>&X6 nao, $ 

ftim#4 1©T£, RtfCtltfEHU ftKPMOS 
ftJS 1 0fc&S o 

[0 0 7 5] mcN-¥m»m l OfttfaWMMWM 1 
£U*^Xh8 2T'«l/\ Ufg<7M*y&A6 2«T»t 
ttffcK4 9*fl-LT, *S^ttSK»4WMtft4 2*^ 
LT¥*H«R3lCiW (02 1) „ l'^>aX6 2C<k 
5, «»»H#4 2 (DTK. RXfCtl&BMLs '{kid* 20 

mos h 7 ^ 2 ^f^sns^t 3 a P 
-¥*£Wei2 ofc&So 

[0 0 7 6] toi, JlftlO^Ckt), TfifctKtfM 

4 9£it£u y-niwii, y-hmffii3, 23, 

V-X/KWVll 1, 12, 2 1, 2 2£flMU 

01 8te3*sftfc«Wc#»&ns. 

[0 0 7 7] H$S©Jgf§4. H2 2 «*HfflOJBIBtC*» 
02 3 «ll 2 2fcfctt«tMP 4 P 4IC«(t«K 

bet**. iw#ttfi«iK, ft#ttfeiMK, mmmmz 
s©¥#«i2 otfttw-Bn-ri^*. 

[0 0 7 8] 3&IH*9rt^vMSiJ©¥^Wf 2 0©8E 
tlTfet). SttSMfcElILT^S. SHMMIfM 4tf 
2 5 iWBlSSftTVS. ^LT^SWM^ 

5 mcit^mwm 2 5 fci^i;»«s!T*fcoT*««a«& 

©iSS^N + S¥a9#Jf 2 6 a, 2 6 b *fl&dtSnTV 40 
So SEot, WW12 6 a, 2 6 bfi^tWf 2 5tf 

[0 0 7 9] **jSO»«Kfe^T, #«Wf 2 0, 2 
5ttpn8^J3tMt*^ png^J3«gli^ 

*<m 4*>5finT^s©T* raqaoransau -wb 

#JB2 5#8WMH»*4 4 t^ttLT^fiSc^nrfcO, 
pni^J3 im^m# 4 4 ©T££» *> &A,T*ffM 
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T*£So 

[0080] ±ienffl<Dfgfii 1 Tbmmm<DBm3X'i±. 

«(M fc fiv^HHWWSFS U £W 4 «ja±©¥» 

»ji ib^ft-r s , m % s mm® n&v*mi&& 

LfrL*^©«»©J:5U:, fc 
LTfiSiE»*JB*fS«^ca:, ±fE4WcD^#:]i 
£&-f Lfc&gfcL^Tfc, r««oS*WS8U H 
aKfc?j)3i*t#S C fc fe H * So 

[o o 8 1 ] 024 t,z*mffimmicfrfr%m<D*®fo 

gSBT'&SJgiaggR 1 lO«JSR%3S-r¥SBT«0, 0 
2 5«0 2 4(C*3ttSfiSP 4 1 P 4 1 K:fcttSBfrE0 
T*£S„ £ft#8R 1 1«\ ffiffitfSR 1 fctfcKLT, NS! 
©¥«MWB2 5£N + 1!>W*S2 5 1 fcHftU N + S 
¥aSft/f2 6a. 2 6 b«tttt4^«ja*«*.T^*. 
N + l!J¥»f*Jf2 5 l©±ffifcH\ 5^fcltftfcES2 
6 c. 2 6 dAKtSM. KI92 6 c, 2 6 d fc©H 
T*^-5<v^3V^^h^§fcl6{C, ¥2I<*JS2 5 1 

« *-©^s«j ias*^* & nx i ■> s 0 
[0082] w.tm<Dfrtfmm&T'm$ 

tlSCfc&'>&<, ^<Oi^CliCM0S h7>->'7 
2fcflM£fU fotPMOS h5y^X*t*6»*9 
±{C»S8*n«Ci:*^l/\ 0IJ;Ltf02 3©£»C^£ 

ft3<fc5&PMos h7>->*7.^ iav MJ^sns 

E©4WHOiMW4:JB* , #ft-r*, fctea-TSCfctT' 
±EfcKWfcU SStggfcNMOS l>5>^X*fc£® 

[0 0 8 3] 02 ett^ttOJBffifc^SEfcflHO* 

02 7tt02 6fCfcttSffi®P 5 P 5fCfcttS»?E0T 
SSo Sfit§§R2(i, H^Sti*^y-htt»K*^L 
T p n6aJ 3 Ra'^^^lei 2 5 tC*f*$f 5 y- h MM 
fim§iR lfCiiiPLfc<«fig^*LTV>5 0 frfr 

[0 0 8 4]^SS6©Jgffi5. 01 71C^^tlfcCMOS 

1, 12. 2 1, 2 2©g®£->'J+>--l' HfkLcto fc-f 
ntf, «B«3 0K«^T»Wr**l8» 1 0 t , 2 0 t CD 
Sffi&S"JlMF{fcStU ¥SM*«1 0, 2 0*WfflL 

5 <D«k 3 tgU^flflc 4 1,42 j^6«tlTfl5fiRSn. 
[0 0 8 5] 02 8tt*HfifiO«flifC*^«**#:g^ 
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tun, &%Mmicffltm%Ti&ttzm<m%mm-e 

[0 0 8 6] *feii§i4 8ti, 01 7K*Sttfc*ja±K 

$3 Ofc<D#gSLTt>«fcV\, feSWiy- h®B 1 
3, 2 3©*MF^*-;b£^jjg-f£Igfc:fc^T\ fl5 

y-rsfst, ffl$.3 o*-?7,i?X'm? c ticki , mm 

[0 0 8 7] 02 9&, 02 8£^£ttfc#§fig;&*iTS 
CMOS h-5>->*X^ 1 OOtttLTi/'J+MFIt^ffi 

3, 2 3M*y-X/Kl/^yll 1, 12, 2 1, 2 
2 ©Affile *ft€fv> iJ^KIl 3 s. 2 3s, 11 
s, 12 s, 2 1s, 2 2s*Mnctm5« 
LfrUSSBl 0 t, 2 0 ttiSUiLt^S^OT', St 20 

[0 0 8 8] i/VVJ FftOlSK, «ggP 10 1, 2 0 t 

[0089] mo^%m<ommct^^<o^mw 

gioM*StWt-a&!) > HI 7K:^2ftfcCM 
OS 1 0 0©fitfiSc£, ««3 0*«3^S-y-hDG 

g ay- htfi3, 2 3 1 nsc , * £>T7j t y- f 30 

UTV*©?* 1»» 1 0 t . 2 0 t fiJSI&S 

@, My-wi 3, 2 3i:rai;ie-e»j«f*j: 

1113, 2 3 Slfy 5 -y- h D G U U 3 

[oo9o] 03 ia, B3 oc^snfcSSfiK^wrs 

CMO S YvyJT.* 1 0 0fC*fLTv"J+M FffrfcSS 

3,23 stfys-y- h d Gx mmcv-x/ f 40 
yfi 1, 12, 21, 2 2©gffiK^n j fti->U+>-'f' 

Kll 3 s, 23s, DGs, lis, 12s, 21 
s, 2 2 s *JgfiM-* Cfctf?**. LfrbWHO 
t, 2 0 t«8ltiLTV£t/>©-c?x H#*JS»"r**>U 

[0091] ±a<oj;3ic, ap^«f*fre.iainT«* 

£J 3}COi/>Tfe|5iaiT**»3s S"J ■U-'C FfbOESHC p n 
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¥SW*»2 6^MoT^5^Tf^PLT4 i 2»<*ii2 6£ 

#**5fri;«>BBPLTfc<fci<\, 03 4©<J: 

3K> *6iti54 8tf$##»M 4 fc»«LTtJ:^. 
03K*R£ftf;p njg-a-J 4 2 £-3l/-»TVS.tf , iSttfiSJ 
4K3 1 a, 3 1 MCf5aLT^Sa3#Cfc^T, ±12* 

[0 0 9 2] LfrU W^«f*£±^TBtBtfiaSft 
5pn gte-KO^TWu 0lJ*J£0 3 C^Stlfc p n 
J 4 K 0 4fcjS<*ttfcp nS^J 4 3, 0 5lc^£:h. 
fcpnS-^J 4 5teffiftftmi*4 5lCttL?M&#9m 

^fc&fcfl.Witffc*. Site, *©<):?& p ng^Ol 

tE«tf bwss n*«^-e* oTfex 

[0 0 9 3] Hfl£cDffi5fi6. H 3 5 
Wpnjg^fU *M F«OE«*ffiK%"r 5¥B5HT 
$fc03 61*03 5Q&MP 6 P 6fc:fctt£»rE 
«Sf HfSHT?**. ¥*WH 10,2 0ttfH*.tf*tt 

5 7*J&aLT^S. *fc*W#ffi 1 0. 2 0±lCttil 
PS 3 2 , 3 3 tfMtt 6tlfcW»»l8tft: 7 2 tfflMStt 
TV3„ USPS 3 2 lip n&-&J 5 7 KfgoTfflPSft 

tco. Flaps 3 3*i¥«wws i o±»cup<*n-c^ 

[0 0 9 4] HPS3 2, 3 3tCt5VT^<*:Ji 1 0, 
2 OttVUlM FfbSfU *tl*tli/VV'f FJB 1 0 
s, 2 0 s^affitWLTt/^o fib, DPJPS3 2&p 
n»£j 5 7KWoTJBJ««nTl3t)» ^<D5S*&£!eI® 
TSfcfeCv'UtN'FIll 0 s, 2 0 s B±Offi»*BI 
»!tS&StffcS= *C7->U^ FES 10s, 20s 
H±<0^*S%B5 BBPB3 2»c*^T»ip n«£ 
J 5 7±£->U1MF{b*HtrvX2fc&3lft«8i7 1 

[0 0 9 5] H3 6*#fiaLT, l> +J-^C Fill 0 s<D 
ft-frb^mfomz 0^\|R]^5*|p]tC}ttoT<Opn^J 
5 7 t 1 Rtf, FH2 0 s OHA>6¥« 

f*Hl 0^5SlRl(i:^tCpn^J 5 7 COSBSS 

t 2 < fc t V>"f t = 2\l mJWT7?fen 

M-rSfciifCfip njg£j 5 7 ©Mffi-fS^TOfMtc 
fc^T t 1 t $ fc{± t 2 < r ^riilSjS-rs C fc^Mf L 
t\ i"JWKI10s, 2 0 s^6 2 /imOSBH^a 

ig-r-5 <k 5 icjg/s^nT^na\ u •y-^ fik i o s . 

2 0s^»ii^7 \ t>\ ^fUpntt^J 5 7©5iS 

WKSlOs, 2 0 s*^2 /jmO^WNStflSt 
SISt^Jtl'KIlOs, 2 0stfpng&J5 7 
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[00 9 6] *mM<DBmTHt p n 8£ J 5 7 fcSSo T 

pnKfdJ 5 7*B5*6WI7 1*H»*. ctim 
7£LT¥#**Jf 1 0, 2 0©5"Jtf-f FfcfcfxoT, 
pn&l^J 5 7©y-*Wt*«HWr«Ci:^-e**. 
[0 0 9 7] p nS^^'JD-'f F{kfr£IStrfc#>©v 
X^fcLT, *6«K©ttfc9fc:, ^5-y-h*»fflf 10 
SCtA'TtS. 03 7«0 1 7©tiIP 3 P3lC*5tt 

swHSEi-ca&tK 03 1 tmuom^MLx^c m 

3 nc^Sftfc«3ii:g&o"0'>S©«:, ys-y-h 
DGtt£«3 0*±TH5©-Ptt4<, 10 
t, 20t »Tl^l^t> NMUR7 7«3 0 

0 3 7 T'ti^S -y- F D G fclM K«> * -;b tfttiQ 

[00 9 8] C©J;7&y5-y-FDG, *fe»M7 7 
^vX^tLT-> l J^ F{t*fT 5 Ci: tcfcfj, £1*3 20 

oias^x^mfcm i o t tommia/v^ khos 

T*©SE8ttf 2 p mWTT*ntf, 0 3 7 © J; o lc*mfo 

m 2 o t tc >"j +m KRfcj&s-r *&B«ft < . S£§ 
[0099] tof&i, 03 8fcS£ns<j:5£y5-y- 

FDGKioT^SPftJf 2 0 tfcffl^Tfc.fc^U 03 
9K^Sn«d:3tC^K7 7fCj;-3Tp nS^J 5 fc 

[oioo] mrnmm 7.040 n&Mmmmicfr 30 

fr3 p n^t->'J^ FM<OEIl*0!|jS-rS¥ffiBI? 

s^04 isa*04 2fi, v>-rnt>0 4 ooffis 

P 7 P 7fC*JltS»fffiO2OOfi?lJ^-r»fSi0t?fe5o 

ff^iio, 2 ot±, mz.tfznzMimvx.jw p 
js^n, na83 4ic«^T¥«WBi o»tfs"jiM 

FUl 0 s£MtfJ2-eSo 

[0 10 1] MPS 3 4tm^7 4KJ:oTaS?WK: 
fflfcnT^*. VX^7 4 hLT*fiiSK7 4 a£$fflb 40 
fc«£#H4 1 fc, ^5-y-F7 4 b*{8fflLte«^ 

*<04 2ic, ^n^n^^nri/^o 

[0 1 0 2] 04 1 *#BgLT, Ifefci§l7 4aimmo 
$»6Kfc^TH3 6T^Sftfc*6»K7 1 fcHOtStL 
t, aJ#$HBK*7 3 fcftfc¥«ttj| l OSSftMcBtU 

[0 10 3] fUlM Fffiitt, J: oTIIb 

n&V^*<*Jf©£T©SffilCfc^T^$t£>&g«& 



#Fw1 2 0 0 2 - 7 6 1 1 1 

20 

[0 10 4] 04 2£#H8LT, y5-y-F 7 

4 btt->y-»j--i' Kftfifctt, 0^sn*^ffl©MO s f 

$1*13 7 4 3 t , F 7 >->"X * ©y- F ffi«*$J« 

-r^xuxm^n^mmmi 4 2 j:*«m.ivSo * 
LT*®i*m 1 o*s/y*-rFft-r*iBii:, 

#Jgi 0<DS/y-9--f FfkfcPItfvx^ii&^oo, aifB 
K7 4 2 0SffiK'>y-9-i' KIR 7 4 1 #7fM£tt3o C 

tuc*9. SKh^vs^oy-M:, ys-y-h 

7 4b fcttJP*£fa©«j£tf ^Sftlffl 1 0 

OS/y^KfkOVXf i:tT^5-y-F7 4 bftft 
ffl-TSi:. »UI7 4 a^ffltfc^titKLT, y 
^-T'&3*\ MOS F7^>"X£#JlMSn&fr£Rg 
t>-f. *W#®1 0±©JPS%ft5A5Ct^T*t«. C 

[0105] mm<omm8. 04 3tt**sfco»fl»c*» 

Sfc04 4&t>*0 4 5fi, ^-fnt0 4 3©&ffii 
P 8 P 8 {CfcttSKfffi© 2 OCtBJfc^f #fS0T i &So 

^mio, 2o«\ tWittf^n^nNSfx^. p 

S->x;l/fcLT«t6U pnjg^J 5 9£JfMLT^ 
5„ gjfc^SPttJI 1 0, 2 0±fCttBBPS3 5, 3 6tf 

[0 10 6] MPS3 6K«¥iSMWI 10,2 OKfc^ 
T^-n^nPMO S F^V^X^Q 4feWNM0 S h 
7V^X*Q5*<Jg««nT^*. -?-kTMPS3 5tt 
^©JUfflgP^I^^TVX^ 7 6 CtoTlbtVT^I.. 

[0 10 7] Hosts 5te¥®W&&Bf&2Wt^? 
5,-t LX^mWm 10,20 7 5 »6H 

SfflU F7V->'X^Q4, Q5©£l6Sffiif*^^T 

S(6©^S§T*tt> F7>v ! X^Q4, Q5*^Sn5M 
P83 6«40^©Ct, MP^3 5tpn^J 5 9fC 

[0 10 8] VX^7 6 i:kT*fiillJ!a7 6 a^tSfflbfc 

«£#h 4 4 1, y?-y- h 7 6 b zmm Litmsifi 

[0 10 9] 04 4«#B8LT, «6*S®7 6 a tejUffi© 

^6tfc^T03 6T^snfciMfBi7 1 tmmcL 
x. %&ftffifo7 5 tx\xm#m i o^a^wicistti 

«*, ->y-9-^FMk%KCy^X^tbT*S^-r5= 
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[0 110] Sfc, 04 5*#BBLTs 7 
6 bit'>W<< Kfcfflfctt, H5y->*X?Q4, Q5© 

y-n6aw*^-rsieTje«s<T*tM»M7 6 3 

j££ttS#«S57 6 2fc, Mh7y->'X?WK^ 

4*hat^s. * i/r^wwei 0, 20£S"ju--r 10 

Fffc-TSIRfc. g#«¥i3ftJf 1 0, 2 0©i"J1MF 

fb^Pityvx^t^^o-o, wnwi 6 znmmzisv 

FM7 6 1 sWBfiRSft*. *WMtti 10, 2 0©-> 
U1M Fft^Pltyvx^i:LT^5-y-h 7 6 b£J$ 
ffiTSk. *Oiff£*h7i'S>*2Q4. Q5©y-F 
G7. G 8©St£fcft}*.S<rfctfT-£, $m.<DWMl t 

So 

[0 111] atfhftUft 

^^■rsa^o^jScovTSiwrso wT©£a* 20 

[0 1 12] 1214 67bS[^5 1 a«*HM»tt>$ 1 ©SB 

iCitl, ¥«M*a«5 0 1 *{Cffl»3i*K(bK9 0*» 
J&f 3« ffl46jA*KfbM9 0te*m»&&5 0 1*,^ 
©JP*7WHfc*mWMI 5 0 la, 5 0 1 bK#JlU 0 

4 6CSSnfc*#*»*. flJ*tf««>ii*S{fcIt9 0 
Rtf^jgtt/S 5 0 1b tt±a ©lfeii<* 9 3 30 
tCfljSU ^tl^nflRlf 1 0 0~4 0 0 nmM5 0 
~2 0 0 nmfc:&!£Stl.3o fte 

o T0 3 2 {C^^ nfefiJfiS«rf# T & <k V. 
[0 113] &£¥#f*IB 5 0 1 b±l;i*lf2 0nm 
©&{bJH5 0 2 fc, 2 00nmSJt©SfbK5 0 3*ii 
«U ICfOlt, 8P»«KBlP-r* US'* F 5 0 4 
«MLTH4 7 K^nfcfiSJfffcff*., ttflJ35 0 2 
liC VDKJ: Sprite: J: oTffTt, ¥«ftJi5 0 l b 
©«fbfC ioTflTti^. S fc^fblK 5 0 3ttCV 
DfcioTJBjarrSCfctfT?*. S{fcB!5 0 3<Oftt>9 40 

[0114] &fcus?xF5 o 4*^*?t Lrmtm 

5 0 3, K<bK5 0 2«rX>y^>^U H£W*S5 

0 1 b*ffli&a*IWkffll9 0±tat'OOX<yf-ydfL 
T*©JPS*il££>U 0 4 8{c^^tlf;fU>^5 1 0 

[0 115] L->*X h 5 0 4 £IS&£ U h U>f 5 

1 o«^6*fldi5 0 5*, hv>i-5 1 o*m>t>z>m 

2 (08*1*5 0 0 nm) T*«M*U 04 9{C^«tlfc^l 

50 
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[0116] %Lxm®(Dhis>?-ftMtm®<D^mT> 

CMPfflffl*fTl#\ g(bl$5 0 3£&WjeL-T^©JfS 

[oi 17] zLTmimR.xfmtimctttzx.vi-> 

^fTot, SftK5 0 3, mitlM5 0 2 £R££f S„ 

9o±fcH»6nfc*i»i*ja5o i boasKSfiSft 
[o 1 1 8] 05 2nMms6imftftMfo<D3i2<Dm 
<Dmmj5& tmmc lt0 3 3 ejs*ftfcnwi*»*. 

*©&, Ui^Xh 5 0 4^V7.^fcLTMblJ555 0 3, 
&{bEI5 0 2, ¥3SftJ15 0 1 b$X7f>yLT, S 
*ii*K{bit9 0*BW«-a:*FUVf-5 1 l£JFML 
T05 2K*2nfc*»fi£*#3= 
[0 1 19] L^>*Xh 5 0 4£|&£U 

fc&FUV^5 1 10fii:**aii>3i*M<bffll9 0*8i 
tfflitf hbvf-5 l iQje&tfAWttft:BftJ(5 
0 3 <03MS*ffl$¥«SfttH 5 0 6 ZmttZ&Zo 
H5 0 6 fcLTtt, ¥#ft»ffi5 0 1 tLt>"Ja^ 

LT¥j§Wf 5 0 6±fC, cn*ftLT h Uy? 5 1 1 
*ffl**ttfcIR 5 0 5 ^-iffift'i U 0 5 3 

[0 12 0] ^LTJl^©hbV^aii:l^«<D#ffi-e 
CMPffl»*firV\ &fbJU5 0 3&fcW^LT*©JP£ 

u 0 5 4 icTjk-znrzm&zmz, 

[0 12 1] *LXmcMEtXmHmtcKt-ix.'»*V 
gfb®!5 0 3, &ibJ!5 0 2£|&£U 0 
5 5£^Sftfcfl5fi!c*f#So 
[0 12 2] cotft, IMfc«yi*l?5<:fcfc:J:!), 
*f 50 1 b ©^S&tf^ttJf 5 0 6 © 9 ■ZMtb'&K 

fflum 90^ 65a^flBA<»{k*n, ^n^'n^fbiu 5 0 

8, 5 OUzmtLX, 0 5 6C/fSnfel«5n 
*. Klb^5 0 8£R&£LTg?fblgS5 0 5. 5 

0 7 7*«Stlte»»»«f**<»6tl*. C©^i*T* 
tt« ^b?n-f{C5So/-c^«:l/ 5 0 6, 5 0 1 btf± 

[0 12 3] 0 5 775)3106 0 «ffl##Btft©g? 3 ©SI 

it££*iei{c^-f »rffi0T<35£„ WMMWKDSB l 
©§Sit75T}*i:Rl^tbTM/V^5 1 0%«JSRf5. ffl 
L*ffifc4BI/^Ttt» Slb^ 5 0 3, BtftflH 5 0 2 ©F^ 
fC, fidj^ltf 1 0~1 0 0nmOf?©^'Ji"j3^f 1 
fc*¥#ttB5 0 9*fl-a:*-frT^S (0 5 7) . 

y^-5 1 o^fig-rsfcttctT^ns^^s 0 1 b 

©X-y^-y^lCflM/N *^JS5 0 9© h l/>f5 1 0 

[0 12 4] ^CtC, hUVf-5 1 0 ©F^SKK^tJi 5 2 
0£flMU H5 8K^Stlfc«««»*. K«5 0 
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2rtWJxJ£ 8 0 0-1 3 5 0°C<Dl&ffltT'&l8.2n%<D 
£*fU 8Hfc§l5 2 0«7 0 0-9 0 0°C©7x-y hM 

2 0 te*m»m 5 0 9 t^fUM 5 0 2 t<Om, RXffflt 
K5 0 2 i:¥SiWf 5 0 1 bt<Dmcm<mXL. vvb 

[0 12 5] jfeic, l 0 5 

2i%«aiu cMPffl.a*ffoT<:n«¥a{ku 0 
5 9K3%snfc«j«*»«. flat**-'<-x7fy 10 

atc-rsfc*. CMPMintcfc^Tv &fkn 5 z i ©¥ 

igECffiBtfBffcffil 5 0 3 ©±S<fc tffi< & t) TiT& 

[0 12 6] #Kg{fcffiS5 0 3, ¥4HM5 0 9£^x 
•yH-yf^'tiotiiU 5tCK{fcH5 0 2 fel 

•y^-y^LTBfS-ra. fib, SHfcits 0 2©i7?y 

^CBL ( 5 0- 1 0 0%©*- /<-xv*->?*ff 
l\ &«5 2 l©/<-Xe-*©tWBBtt*»5frfc 
f 5 t fe fc» ¥m#M 5 0 9 &tfB{fcll 5 0 3 ©IIII5 20 

T3„ Cttfc±^TH6 0Kja*SnfcSP##ttf*5 2 2 

[0 12 7] 06 lttSB##fi{*5 2 2±Kty-h« 
SG 1 O#J£»*nfc«J***1-Wffi0?**. &B6 

o ltsR**!**^, /^-xe-^©^*^^^ 
5ap»Kfia#5 23. 5 2 4*«-rs 0 stot, y 

0 1 tc*5tt5±^'\©ffi*4ti:#-5^-Xt:-^ifi«lT*© 

sn*^«sn5©T% y-hmiiG 1 o<oma ( §§ 

[0 12 8] ffiS6 0 2£^£tt5<fc-M;:, 
XK-f OiHIIW»6»^W*5 2 2'\fclR]fr?#lRlK 
fifroTT2ffc«««-SW#'T*tt, ¥»&Jf 5 0 1 bfflj 

#gt#5 2 2 fc©!HBifi«fc£i;*fca*»filT?!r, S 40 
[0 12 9] 

mw<D®m e ©%bj© a %is*« i xmm® 2 k 

^<MTtt*KffiS*<#1itt«:ffi^. foTfr*5fliIT* 

B^ntc p n s^ttstt* u -9 mmzimic'i^ < 
[0130] c©^©3sw*B3K*v&»s¥*#8 50 
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filcitttf, *WW8B©W7*h©iifi*iS©« 

[0131] c©«w©d-6«i#*4k:*^a*aK*» 

[0 13 2] c©58i«©3 5»#S5KfrfrS¥SM*8 
BK <fc ft ti\ 'J— £ BSSt©>h£ 4CM0Sh7>->"x^ 

[0 13 3] C©^©a^it*«6K*^5¥»i*S 

B^fttf, s 1 tmtbmjSiZfZiss^mwmicttLxi/ 

U 1M K{fc*flWHU !R 2 ¥*f*H&tf B 4 

& -> 'j k \ ttmz ft *> c £ * mrc t s . 
[0134] cvmiootffi&mi icfrfrz^mtom 

[0 13 5] c©»ffi©3SH:RS87}SIII#Bl OK 

st^tjt-rany^f hfcLT«wi-r*©i?» u— m 

[0 13 6] C©«W©a-6BI*a 1 1 KfrfrSfifiiB 

e j; ntf , s/ u ^ FMWfefr o t t , mi 1 

35 2 ¥£#JI ©ffl»*B6±T* S. 
[0 13 7] C ©^©3-6^*1 2(Cfrfr£¥3S& 
««©«JS*ffilcAntf, R3R«6IBtt©¥*fMtB« 

[0 13 8] C©£9I©3-5M#Bl 3X«W#9U 4 

fc*»*»*#w««a©«iiSffifc , 6 e« 
©iimfl:ttii*sacHjft-r*c fc««Tt5. 

[0 13 9] C©Sm©)%IMt|(l 5Kft^S^«9# 
SKfcintf, &JB{b^«li:iMM*Hi:©»*Si^6 2j£ 
mttT©ffiH-PttXRSffi«!b^f tfit\ fl£t> T*>*»* 

ffiB-«B««nfe p n s#ic«(t« u -zwmirmz 

[0 l 4 0] c©«W©a-6S9«Si 6tc*^«*aM*t 
gBJCknif, pn»*©ffl»*ia»1-*ci:3b<-p* 

[0 14 1] c©^(Da-5m*Sl 7 

[0 14 2] C©fK8©a*«l*«l 8teA^S¥SW* 
SBCitifcf, lf*Sl 7©***SEfi««Bif*cfc 

[0 14 3] il©^©5^BilJ*Wl 9fc*»*'«¥«M* 
SBKititf, W^Jll 7©i|i*(*«B*«Bfir*C4: 

M©f85*&tftfl] 

[0 1 ] *«w©s*wiui*^-r wfffiHi?* *. 

[H2] *«W©S*Wl«*BWr*y97T»* 

5o 
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[0 4] *«W©S*W®«*w'r¥SBI , Z?a5*. 
CH 5 ] *»W©S*Wiail*S-r¥ffiHT*5. 

[H 6 ] *58moas*wiai*s-r WrffiH-r?* *. 

[09] *KWOS*WJag*jS1-¥BBH"P»So 

[010] *«wo»*ttiai*js-r¥ffiHT»*. 
[011] *«w©3s*«iaa*^-r¥ffiH"p*s. io 

[012] *fgBj§©HfifI©je*§ l £frfrS¥aH#gg 
[013] *^coSfe5g(DJgffi 1 KfrfrS¥3P#:&M 
[014] *»WO^IttO«!» 2 (cfr*«¥8ttSB 

<D«fig%^-r¥ffi0T*^i. o 

[015] *ara03feWOfl5l8 2 C^^S*SW*8« 
O«^^^TKrffi0T'^So 

[016] 01 5(D-g|5%ffi^tT^-r»rffii0T'$) 
S„ 20 

[017] *%w<Dnm<D&m 3 

[018] #^03ftKg0«f» 3 fc*>ft>*¥«8t*«lffi 

©«fig^^-r»rffi0T'feSo 

[019] *%HQ$ffi<DJgffi 3 KfrfrS¥S#8B 

[020] *.m%<D%Mwm 3 (c*pft>«¥*tt&B 
oSji7^i*^xeiifc^-rKrffi0-r-feSc 

[021] *5»BO*SSO*» 3 C/)>frS^ap#:gtt 

[022] ^mmtommmm a ic^^mwrnm 
[023] ^ftwommmm 4 cfrfrs^sttttB 

[02 4] *£E<Dllifi©*l£ 4 K^^*¥SW*«« 

[02 5] *f8W<DSUSOJBffi 4 

[02 6] *5%W<Dmfa<D&® 4 Cfrfr S#«#gK 

[027] xmrnnmrnm 4 ca^>s¥«M*SB 

[028] *%W<DmM<DBm 5 KfrfrSiNMfcgB 
OjBBfi^ffi*I©RK:^'r»fB5ia-e**. 
[029] *fgB£<D|fe&g©ffi>ll 5 lCfrfrS¥HMIB 

[0 3 0] ^m<om&omm s ca^ 

^®©Sii^a%Xg|«lC^-r«fS0T*«5o 
[031] #$Pji©!!j!i(Dfl5fl! 5 KA^Sfl&o^NW* 

8HotB6*ffi*iai«»c^'r»fSBiT?aB*. so 
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